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AGRICULTURE
Part-I
a) Production technology and costing of field crops- rice, wheat, maize, jute, sugarcane, tea,
tobacco, lentil, groundnut, soyabean and mustard. External morphology and desirable

qualities of these crops.

b) Production technology of horticultural crops-Banana, papaya, pineapple, potato, tomato,
cabbage, cauliflower, brinjal, onion, garlic and chili. Post-harvest management (e.g.

processing and storage) of these crops.

c) Importance of irrigation and drainage for crop production. Merits and demerits of
different methods of irrigation. Irrigation seedling in crops. Quality of irrigation water in

relation to crop production and soil condition.

d) Crop nutrition and fertilizer management: sources and available forms of plant nutrients,
fertilizer and manners, judicious application of fertilizers and organic matters in different
agro-ecological zones (AEZ) of Bangladesh. Use of Bio-fertilizers in agriculture and water
management utilization of agriculture wastes. Scope and importance of bio energy, and

generation of Bio-gas.

e) Major insect pests and diseases of rice, wheat, jute, sugarcane, potato and mango and

their control measures.

f) Pesticides - their formulation, mode of action, methods of application residual effects with
safety measures. Economic injury level and LD50. Integrated pest management (IPM) -

concept, prospects and limitations.

g) The principles and practices of agricultural extension with special emphasis on program
planning, transfer of technologies, communication, diffusion and leadership. Importance of
rural youth, rural women and landless farmers in agricultural extension and their

empowerment.
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AGRICULTURE
Part-II

i) Plant genetic resources (PGR) -diversity of PGR and their conservation methods.

ii) Crop improvement- introduction, selection, hybridization and mutation breeding.
Development of hybrid and modern varieties (MVs). Concepts of variety Act and intellectual

property right (IPR), seed certification and variety release.

iii) BioOtechnology in Agriculture: Tissue culture, genetic engineering. GMO and bioO safety

regulations-environmental, social, legal and ethical issues.

iv) Plant growth regulators, growth retardants and phytohormones. Ripening chemicals-

uses and abuses.

v) Concept and significance of seed viability and seed vigor. Testing seeds for purity,

moisture, germination and vigor. Principles of seed crop production.

vi) Weed competition and factors affecting crop-weed competition. Allelopathic effects of
weeds on crops and vice-versa. Herbicidal weed control in rice, jute, cotton and sugarcane.
Integrated Weed Management (IWM).

vii) Environmental degradation and pollution (soil, water and air pollutions)-causes and
impact on Bangladesh Agriculture. Management of drought, flood and soil salinity and other

current environmental issues.

viii) Concept and scope of agro-forestry, present status of forest resources in Bangladesh,
possible improvement of present land use system through sustainable agro-forestry.
Multistoried tree production system, hill cultivation-SALT practices and their different

models.

ix) Economic importance of fiber, oil, timber, medicine, rubber, narcotic and beverage crop
plants and their products. Tapping system, composition and latex coagulation of rubber.

Manufacturing process and changes in chemical composition in tea leaves.
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Part-1
v" Production Technolgoy (¥CF Rice (Reeifsr® *ITta), Wheat, Maize, Jute, Suagrcane, Tea,
Potato, Onion, Tomato @R (A(F Fertilizer, Irrigation application €R 2B crop @9
special &g character and Intercultrural operation S(2 GT%TE ©ICel FCA AT |
Different types of nursery bed of Rice plant
Growth phases of Rice plant
19 BItaq Wie “afes SRI
Important information of WHEAT
Jute 79 @EGe smafex wFg
fafey 49099 Intercultural Operations (@@ goifant FIE): T hining, gapfilling, Propping,

AN N N N NN

Earthing up, Trainig, pruning,

<\

Different Fruits Type

Methods of Irrigation (49 ?_{I%MT, wﬁm) o @ Flooding, Ring basin, Furrow,
Springkler, Drip QT (@A ST I AT |

Irrigation Scheduling (Rice, Wheat, Maize, Potato)

<\

fafeq Disease @q Symptoms (Rice, Wheat, Potato, Jute, Sugarcane)

Important Insects of Rice, Jute, sugarcane, Potato

Plant Nutrition (St %2 ©iwiv) ¥ fafeq %f% €=M (N, P, K, B) ¥ Function and
Deficiency Symptoms 438 wzg7j<f

Antagonism effect

ANEENEE NN

Different types of Fertilizer application method (Top dressing, Basal appliation, Foliar)
Soil fertility and Productivity

Different Types of pesticides

Formulation of Pesticides and Mode of action

Types of Education in Extension

SR N NN N SR

Adopter Categories of Farmers
Part-2

<

Crop Improvement (Introduction, Selecction, Hybridization)
Selection €9 important method @T O FCT 2TCS (S
v Hybridization step & 4IRS ©II LI

<
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Plant Tissue Culture €< procedure

Genetic Engineering @9 methods

Plant Growth Regulators (very important)

Different types of Seeds

Seed vigour, Germination, Seed viability Ol ¢ G
Seed-borne Pathogens

Allelopathy

Crop weed competition

Different types of Herbicides

Different types of Agroforestry

Greenhouse effect, Ozone

Sloping Agricultural Land Technology (SALT) 45! RIff® “Itae

Tea Processing

AN N N N NN Y U N N N N

Reference

v gImE @ v @fag 92 (5N 7@)

o GIIF-T, e i

o (FI¥P- TIM XTI
I eFfed To IR (bW FAFA)
Fundamentals of Agronomy (S.k Dutta)
A text book plant pathology

AN NI N

Hybridization of crop plants (Hadley)

(1 J2red Mm@ 2 ar=f

% PSC GF FTeRM Spiica Y32 eesd M @t P (@SR TN G FACGATT
YRGS FCAMR CIETE (*IF JoeS G [Hfoxq M |

P @ FHE Fak 9 @ Fleas o Mk EretE Yo Ot I R |

* O S wfefie wiw we Py Aere 703 A (S TRe AiEE w), @8 A [ A
TR CIE 9 IR o @ | To o WMo 2IFET o I AFE |

K/
L X4

e
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% SRFR @ AR ST PRF AL O ST @ (Pl T &e, Fia fefebre @r i,
TS AN (I T Ol 27, (@I (@191 27 @ {79 @@ (706 A® W @ e
A |
& I et A I Ao (6 (ol I N0 AT (5B FAE |
< fafon oFBaIZe, @iers i, 25 (@ AT @15 FE TE |
% IACMIGACTT 00 MCQ @2 ¢ B Tuet (536 ¢ 5w fofesd @ McQ e @itz
GISTE 2R @Cel Y3IR [ioxa (e (58 FHCIA |
e AT -0 T @i Ffow ameten aw o e REnete S F@ a9 F9E |
(A A 7RG [ (AT & e CTOtET wel Sl A A1
< O 2T (ACE FIHE MCQ “ITTH (@A ¢ ACF | S (%17 AN Fe MCQ @l
L AT |
& Sfofe GTq o I @ TRET AR CRF T PICq #09, 7% A e
A | YT TFTIC O G @BIR (1 0 |
< AR A BV FARE WA FIHATE I AT SR FARFCGS AN |
AN G AP SCP SO D34 |

X/
X4

B fofes AFe D!

FAETE G ggie 6 - 4fe @3 @i
A GO @ 2f751-y 3R -3 2orea el 1 7

Afet-y, WfRA-2 @3 R G 9= g AN

SIRES] -5 M- IR G

I SY b - ®o GA 0> TFEIIR - 3¢ BRA ©o W(BRE - S¢ T
HRCA  ALATS FAFTA o7 Tt %7t A ¢ WF QI
Poie g A (@ RS JfBere %, o1 feq

449 Aus paddy, Mung bean (Y9  Aman paddy, jute, Boro paddy, wheat,

TN ©le), Black gram RINEGEIE turmeric (W), ginger, mustard, potato, lentil,

T), Sesame (o), arum (F), brinjal, sponge chickpea, grass pea, garlic,

Groundnut (fo=R™W), Chili, gourd (), ash gourd onion, cabbage, cauliflower,
Lady’s finger (Okra) ((e™), (5% F@), Indian spinach  carrot, radish, tomato
Cucumber (*FTl), Napier (#241%), long bean (I740)

grass, Maize (98
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Rice
Some important information of RICE
o RO 24 WMy — RET GG SRR 60% @S @M FAEH 24w Wy |
o IwIfNF @fAI™T: Family: Gramineae (Poaceae), Genus: Oryza
e Chromosome number: 2n = 24
e Genus Oryza-(® (N5 3¢ oeife wtz, @a ey vy b HrRCsy, AR o1 2eihs |
o DIEEIN AGIfS: Oryza sativa (Asia) @R Oryza glaberrima (Africa)
o A AGINS: Oryza sativa var. fatua — BRI Qe I YR et @it @9 @oas e
MG SR Woca T QZIGC Cofd w1 A

e Oryza sativa 99 T-aenfe (subspecies):

v Indica — SIFS, LEANWHTR WiHFS R abkTe |

v’ Japonica — G4, bW, ife AYNS T |

v’ Javanica — ST @ wfaee-2/F Q¥ |

Different types of nursery bed
>. (&t A (F© (Wet Nursery Bed)
v e fofera q7M 91 20 W32 CT6Y% 9931 BIdl 9T 41 27|
v FILETS Sprout seeds G FIx© 2 |
v & GFEEMAN ¢ WS ol frve e
R, SFCA AAfE (@@ (Dry Nursery Bed)
v S G TR 39T T4 27, oA =3 A
v @O I S S @A SAif e afvaiis |
. TiTaitt I1ifR (3@ (Dapog Nursery Bed)
v IVFIETS G AR A GG A W
v GRS AN T A AL IS 2 |
v BRI (20 (@ I AICH I A [
8. ST Ffife (I© (Floating Nursery Bed)
v BRI AIRTS ST 1B 1 s T Fh 2 |
v eI el eIl it AfEe CAioes & See |

Three Growth phases of Rice plant
1. Vegetative (Seedling stage, Transplanting Stage, Tillering stage)
2. Reproductive (Panicle initiation stage, Booting stage, Heading stage, Flowering
stage)
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3. Ripening (Milking stage, Dough stage, Maturity stage)
Vegetative Phase (3@ #14)
Eli] SFEMN (germination) (CH ©F TR panicle initiation (¥R/TEH ([ 2SR i #¥W)
AT Vegetative Phase J& 2 1 2T e 2Hif (¥l I 1 OTF imbibition JC | €F9F Radicle
(22 1PE) @32 Coleoptile (AT W) (I9 2T |
Tillering Stage
Tillering 2C (12 &lfe @A QI IR T FICET (O basal node (CF T Fle A 1<
(secondary shoots) (39 27 | U2 Tge FIWGTECP tiller IeT 2 1 Tillers & 0T AL STOIENGH
wfoq (genetically identical) | @fef tiller e #irel, #FE «az “ta A (panicle) tofF FaTe
{2 | Tillering stage BaIFTI SER RIFRIT WFIA Jfa 1 | T© & F1EFA tiller (productive
tiller) 2, ©© @M QitTg AT tofy =071 TARL A, AT (N fertilizer), W T tiller AT
gorg & |

Booting Stage

Booting stage 2 QITA (12 7AW @A panicle (W&fR) 2R flag leaf-97 ©IRF9 (sheath) @3
feer@ 99 ¢ @ A1 Panicle flag leaf sheath-93 @ AF ©47 sheath T AW
(swelling/bulging) 1 9% T FIN “booting” | Flag leaf =7 I M @32 @iy« =51 T2 fwapid!
(carbohydrate source) 2R e 3@ @3 R Sfem photosynthesis J<E I @W"i‘f
T €0, I ©f Sfqared WW(grain)jﬁﬁ@ AfBF & e

Milk Stage

Flowering (Anthesis) @3 35— T 29 &F W | K99 (T Tl W (caryopsis) foet 5w, g
ey ¢ ffE el el “mief At | Endosperm TN @32 Y QISR SR 2 AMF 1 @ T
Photosynthesis @<l 3515 (starch) &© (ofF 262 | Bfgn @3 AN WIS AL AN

drought, pest attack (@5« paddy bug) Il nutrient stress QIeca WAl AT A “wind grain”
20O AL

Dough Stage
Milk stage @¥ #I¥ @ 2| AIFR AR (grain) foo@R o5 “wief <9 (soft dough) 20 I |
O OIF
Dough stage (& @K€ 2 Ot Ol Tl 2:

5. Soft dough - A 7=, fFg6! O AT |

3. Hard dough - WAl *I& 2C¥ I, *IFa1 & =¥ | Hard dough i Sfencs
physiologically mature &< 2 1§

System of Fertilizer Application in Rice
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TSP, MoP, Gypsum, ZnS04 should be applied during final land preparation.
Urea SR Split dose apply 1 2 17« BRA © Mg ey Tegme &=y eitarey =@ I
G2 A 9T HYZ *RQ OF IR AF 32 FERA S (Leaching) @32 IS
(Volatilization) @9 MY 7 T & 79 IS GFHL (S 77 11
Urea should be applied in three installments

v 1/3rd at 20 DAT as top dressing

v 1/3rd during early tillering stage (30-35 DAT)

v' last 1/3rd at panicle initiation stage (50-55 DAT)

g7 51taq [k *@fS SRI (systemic of rice intensification)

@ Tafere 4 CFCo AR 2T A ewq @, TORE (AT AEF AT 99 SAmea
G IR BRI IR QPP (RI21 FR ©ICE SRI A& I 1| SRI (5 AWD “&ers (b 2mie
341 2| AWD = Alternating Wetting and Drying

SRI “&feq eFyg/ ToFifaes
1. TOrIfoF BIF o QeRl Yo- ¢ % GTF Al T =l
2. @S I ¢ e ~Afqwiel oeifes omfe (AF I Aol T TAWT L5 I 2 |
3. IMPICH AR T BIAT AR SICel @R Lo Jandt &y G =173
4, S I BRI @ T W IE b - do (&S IS B WK S (2FF TN BIF FA AW
5. AR W Al SR ACE T A0 AT P I Gofd =
6. HITE GREFIE Freifiie @ (ATF So - d¢ T I W
7. (S AER T2 KIS 9Fq R T TCE IOMR(F AF I 2T 27

Leaf Color Chart (LCC)

Leaf Color Chart (LCC) (a1 @6 FAGW T 49 I Gy AR 20T
TG A LT FACO IS 2 | O N F A2 FO0! A13GIS (N) \ - A
AT FACS B GBI R TR | GITTR AL AT (flag leaf I IS Mg #ATol) 5
LCC-&9 F0e A Gl 1 1 AT Te W JATH 7S A N A 27
OIE (@RI Ofen N-9F 9ol |

LEAF COLOR CHART

High Yielding Variety: & %=1, W% @151 elfocaiy, fFgo1 496 @ |
Local Variety: % e, 72& THAIH, & 7[AHAC |
Hybrid Variety: 3% w1, SF© (@9l efetaiy, 55 @M, e dfe = [eace 271
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ST FAZAAE- BRRI Dhan 51, 52, 79

<F FZFAE- BRRI Dhan 55, 56, 71

Al AZF- BRRI Dhan 65, 83

FINES! HZTAE- BRRI Dhan 61, 67, 73, 78

Ligule: Ligule 2T #T®IK sheath @32 blade ¥ FCAELA Ap1 “reeT, f[ifg 1 @ye
(membranous or hairy) 111 |

Auricles: Auricles 2 ATeiF Y 1 @0 IR AP (2B, FiF-SNFhed TS &2 | Leaf blade
@32 leaf sheath @ AAITEL | o1, 4 @ I YIG® TGN Ligule €2 Auricles (M2 I |

Glumes: Two outermost bracts at the base of each spikelet.

Lemma: The outer bract of an individual floret

Palea: The inner bract of a floret, lying opposite to the lemma

Wheat

Some important information of WHEAT

Fe RIS NN: Triticum aestivum, “€314: Graminae / Poaceae (99 #IF_IFH)
N 20N faoR wREgs) AL AW (K 2e) |
RIS RO Z{CBT*[ (Gluten) AT, A @IIRI 2o Lo & @W"i“fl
I Irrigation and Without Irrigation €€ K 1N BIF F1 AR |
Y2 &4 AFICE : 3) Spring Wheat (IR 1) ) Winter Wheat (Rreataie =I¥)
1% 2 A e Bfem (Long day plant) |
IACTE A ¢ TCoHA ~ vo e
FACTE ANTSIT: Soo-d0 W
Jter 7R d0 @fG/2E
e efemisadt (Seed Treatment): Vitavax
Optimum temperature for seed germination is 20 - 25 °C
Low moisture in soil, high temperature and long bright sunshine hours “fo/%
2ET AT T I A (7 71 T T 8 NI FIN 7T |
SCXE 0T (T (ST NG T fawel Tl A7 |
-9 919 (6 ARG 27 |
a. @YW GT6; TL DI da-3d el <Mt 27 79 o 6 sirom 9 =11 @B s
Crown Root Initiation (CRI) Stage JCeT
b. @S GT5: F&1 &AR T
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c. YOI (b: Grain Formation stage
Methods of sowing/ planting of Wheat: Broadcasting, Line sowing, Dibbling, Drilling,

Transplanting

Jute
Some important information of Jute
o (ISINF qN: Corchorus capsularis (P SA15), Corchorus olitorious (CSTaT #IB)
o iff_I4: Tiliaceae (WY BHCHEMTS Tiliaceae (F Malvaceae-(® WIS Tl FACR)
o (TGN SNl 2¢-o °C
o IAFS FWHS! (Relative Humidity): bo-50%
o TIETE AN dR0-do¢ e

Corchorus capsularis Corchorus olitorious ‘
Varieties: Sohuj pat (CVL-1), Jo pat (CC-  Varieties: 0-2, 0-3, 0-4, Falgoni tossa(O-
45), Ashu pat (CVE-3), BINA deshi pat-1 9897), BJRI tossa pat 4-7
2-3 t/ha 2.5 - 3.5 t/ha
The fiber is coarser, stronger, and more  The fiber is finer, softer, and silkier
lustrous.
The fiber is whitish-yellow to grayish- The fiber is golden to slightly reddish-
white. yellow in color.
It is more tolerant of waterlogging and It prefers well-drained, fertile soil and is
can be grown on lower, poorly drained = more sensitive to waterlogging.
lands.

AID 5TR FIOE 217 T AP SRFR AR (AT R 5P T el DIt IIBICP 71w (@foe
qCeT
e @foe “afer vwyg
1. (PR GER 215 ABIAE 2Nf9e ool 9RR CPE 9P 4 A% Sre Aoaas |
2. B *I6HF T SN @ A FH AT |
3, A6 5 abfere *mafox (G TN qdF A |
4, TFS M A sed T FE Aenawd @ ACE |
5. A6 #ba i tera e 2T e < T
6. @ *m@feTS &Y A IS Toge ¢ GF2 2W Y AE Q2 |
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@2 (Retting) 2@ *if AT & Retting TS TCRAT (Urea) AT 1 I A A6
{51 AIf 2" T AW 1 GTS Micro-organism a7 TG i@ A, IF T 2164 FIEAR
& Qe 27

Sugarcane
Some important information of Jute
o RSINF qAN: Saccharum officinarum (Sugarcane / ®I¥), Family: Gramineae (Poaceae)
e Chromosome number: 2n = 80
e Importance: Sugarcane world-a8 (6 B production-@¥ &F 70% supply ¢ |
e Crop type: 46 436 long duration crop (12-14 months) 1
e ©I¥ (ACF Ratoon crop (S I, IR AFAF FIOE 17 AR stubble (ACF T4 crop
NG |
e Optimum temperature 18-25 °C
e I temperature-9 crop-99 maturity delay 2|
e Sowing time: Mid-November (ACF December Y A (4 S FICHC ©ICET |

ity fafeq wre:
v 4Rl G FRANGS] TR GS- Fg! R0, 2B, W, 2B, W, W, 21
v If 912 (Ratoon) TN Te- FHAW 35, o, O, 0O, 8, FYIAAT /€8
v ol e S@M wre- e 2ok, SHICH, O, $¥ant 28
Methods of Sugarcane planting
1. Flat method- =¥ BIG¥E Traditional method | STsee JBTS STL setts I 27
2. Furrow method- Soil @ furrow (7S /EM) (FCG SIF T cane setts IAC T |
3. Trench method
4, STP (Spaced transplanting) method - modern system

Trench method STP method ‘
Each sett has 3 nodes. Each sett has 1lor 2 nodes.
Setts are planted directly Seedlings transplanted from seed bed or poly
Germination percentage lower Germination percentage higher
Yield is low Yield is high
Early planting isn’t possible Early planting is possible

Sugarcane Sugar beet ‘

Perennial but grown as annual Biennial but grown as annual
Monocot plant Dicot Plant
Sugar 10-12% Sugar 15-16%
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Thinning is not required Thinning is required
Wrapping, trashing and propping Not necessary
necessary
Ratooning is possible Ratooning isn’t possible

Intercultural Operations (T@AIEH FIR): IeTCe @R 27 T (@@ @O AN (@9 field
operations 4l 8%, ACS crop SIS grow FCA IR @M yield 71 e 4=C77 Intercultural

Operations-
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Weeding Roughing
Water management Tying (0Y)
Pest Management Topping
Thinning Suckering
Gap filling Mulching
Earthing up Propping (%)
Pruning Trashing
Training Stalking

< Trashing: *F SIE *TS] AR T 77, ACS 2[R FA(KP A0S AR F<Co
A1

«* Wrapping / Tying: @< &i¥ ¢ W% IACH 20, ©-8 Bf 22 GFANY ([0 (e =7 |
«Ts lodging (Mt (2 o)) @fetaiy 27 |

% Propping: (P QISR (ST ST A AT B, (TR A4 AT S (lodging)

YT AP | (IR S AIRCF A Wem AT Wen (e i 2

Training: =@ W2 WFE @ FISTATCS T (SR & SF Training ICT |

Pruning: *I(2d WefA&, @INEE A ARG ©ie (I @ &AfFAE Pruning

BIGH

«* Thinning: MRS WfefHe bRIAR, T I T AR @, AT AR AR I T Y
4f? oI @I SIESII ([@TT ST |

X/
X4

L)

e

*

Onion
Some important information of Onion
o (IWT AN: Allium cepa, “IfFQI=: Alliaceae
o (IS 7AM: 2n = 16
e vegetative growth 49 &« ©oF& SIo@l: 12-23 °C
o (PIRTE il @ FICT BN C 8 FIEARRN Apa A |
o IR TIS: SRR, FmelHl, [GH!, FeTe!
o Rur@id Tuifte wre: A (ore-y, AW (oe-3, I core-, AR (oe-8, A7
CRIS-¢
o (AN TN ACFRI-CSH
o TETE (NWW: bo-d0 M
o TG T 0-3¢ B5/C2FA

TSR (Allium cepa) FoT© SRR TR o7 ca | Afbe 92 ©itel O F=1 IR: Tropical
(THTTAR) G2 Temperate (W/%@ﬁ?l) |
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Tropical Varieties Temperate Varieties

Hot and humid climates (low latitude) | Cool climates (high latitude)

Short-day varieties (10-12 hours) Long-day varieties (14-16+ hours)

Bulb formation early under short day Needs long daylight to initiate bulbs
Mostly grown in winter or kharif Grown in spring/summer in temperate
season zones

Usually shorter shelf life Better storage quality

South Asia, Africa, Southeast Asia Europe, North America, temperate Asia
Variety: Taherpuri, Faridpuri, Salta, Variety: Yellow Globe, Red Baron,
Jhitka

Curing of Onion: Curing (T (A& Al Sy FWET® AR the outer leaves, neck, and
roots GHICAIA 2N, T AHLTH F0l I, T FAC] IR ST &N LTS L FC |
@R (Roguing): HIMG®, SFSIGE Al off-type & AR (F© (ACF FACI, TS T FF
AF G (EAGe #oHT Tem A |

2 SR (Haulm Pulling): ©15 harvest 8 a-¢ e ©Itel ie 2lt=d Soitaq =g (F18 '8
el (FCE @ 1 @7 MG BT (A1) S AT T |

Fruits Type

1. Capsule (FN*FTF): Capsule TN QI CHCEA T A IR AT (F FCF AR 2P (0B
(@9 W | @F-& (Cotton), Jute, GO (Tulip)

2. Caryopsis (FIRe): Caryopsis 20T G S, GF NGYS Te, ([T IS @A
G2 FCEF (A [feTe ACF | @X9- 99 (Rice), A (Wheat), ©81 (Maize)

3. Drupe (§*): Drupe X MOE T I foora Ffo #icaa qoet & AF 1 Also
known as stone fruit. (I=- &% (Mango), WCAG (Walnut), TGS (Coconut)

4. Berry (RR): Berry 2 WOWE, @FfE Ae@ T4, A #RA7F A AF 93k oo
¥ et AT 1 | @NF- GGG (Tomato), ¥ (Banana), SIgd (Grapes)

5. Siliqua (FTrRER): Siliqua 2CeT @G A, 3725, WHCA Te1 A Y2 Oy (AFT (valves)
T e A qR ARE @06 6 (@F 2| @F- AR (Mustard), &0 (Radish)

** Floral formula 99 &Y (S T @ bt o | 2IFFITe @9 G5! Floral formula
7 fog Wl T oiF o 6 @aF ©im & @i 1 @h [ SeE |

Lecture-2
Irrigation (G6): WfGTS water apply S99 TN plant growth @ & essential moisture
supply FRICHE Irrigation I |
Objectives of Irrigation
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Vv FoF9 soil insects control T4l

V' Soil-99 organic matter decomposition &© FI
v Soil (¥CF injurious salt leach 8 wash out <1

v Soil temperature @3 humidity maintain <1
v Plant nutrition @3 growth-as &< water supply <1

Methods of Irrigation (G5 A%{): Four (8) methods of Irrigation

1. Surface Irrigation (THCFA (T5)
v

v
v
v
v

Free flooding

Border strip

Ring basin

Corrugation (B8 (I=AICAT)

Furrow method

2. Sub-surface Irrigation (T9-THCFA (T6)

3. Sprinkler Irrigation (F=%eT¥ (15)
4. Drip Irrigation (fg* ¢b)

Advantages & Disadvantages of some important irrigation system:

Free Flooding Method (Y% &IR¥ #&(®): simplest and oldest method of irrigation | Water
land surface-9 free flow ¥, (FICAl control system ACF 11 FAGET® flat land T gently
sloping fields @ Jj<=IT F1 2 | Example: Rice cultivation |

Merits (JfR¥1): Large areas &% WG irrigate F41 A | Close-growing crops (TN Rice)-9d

G+ Y92 suitable |

Demerits (WW): Uneven {1 high-low lands irrigate ¥ &) ToRye 7 |
Soil erosion (3™ =X (plants W@ ~20% water utilize FHC® IITA) | Water-sensitive plants

(9 Spinach, Broccoli) @9 &< harmful |

Furrow Method (FE1 *1&f®)

Corrugation Method (6 (G=IIAT #1@fs)

Comparatively deep and wide furrows
tofe S = crop rows & WA |

Shallow, small corrugations (T6% CGeTICT
3 ) Cof] FA =W

Row crops (maize, sugarcane, cotton,
potato) JMWMA row spacing & |

Close-growing crops (wheat, barley,

forage crops) MM row spacing 9 |

Water furrow a9 Wt faeg &g A flow
I root zone @ C‘?ﬁ'@l

Water (215 (GG (G &7 Wy e land

surface uniformly wet 301

Requires well-leveled land but can be

used on slightly sloping land.

Mostly requires flat land for uniform

distribution.

More water-saving compared to flooding,

moderate efficiency.

Less water-efficient than furrow
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Ring Basin Method: 42 *mfere afsfs =R Al plant @ SR small, circular basins or
rings CSfd A1 TW @2 AfSfG basin @ water apply ¥ 231 Example: Orchards (mango,
apple, citrus) ¥ vegetable crops ¥« bottle gourd (3T®) |

v' Individual plants irrigate 19 & highly efficient method.

v Water loss 8 soil erosion minimize |

v Uneven land 99 &< suitable |

v' Non-irrigated areas ¥ weed growth control %<1 IR |
Sprinkler (GFIIAM) irrigation: @2 irrigation system €S (Hilly areas) #fe G&NICs,
uneven topography-J& ISR FIRA Pl W, @A erosion hazard @M 932 surface
irrigation ¥ 7 | QTS water pressure {3 WX pipes MR convey T4 =W GIR nozzles
M@ air-@ spray F91 ¥ | GOIE rainfall-99 WC! effect tofF 27 |

v Irrigation 3RS control T« A |

v' Minimum water loss €<® soil erosion 23|

v\ Water S plants €< soil surface @ spray 24
Drip Irrigation (f§* &6 / Micro-irrigation): @f6 @6 micro-irrigation system, I water
slowly @s? frequently supply ¥Cd small-diameter pipes €< <G | Water drop by drop
crop root zone ¢ iy (I39-Grapevines, Strawberry, Vegetables, Greenhouses crops !
Directly root zone € water supply <1 I €I Weed growth control <41 IR |
Rfeq wem o sikw:
AN: ST TR doo (ATF S0 T 1 39 G5 e S
S @T5: YFOE A (F& IR R0-3¢ W 73)
T OT5; F¥ SR T (IAFF wo-0¢ T 217)
O (T5: R IR 2R IR bro-be e #F
E: WeF GRS bo ([TF Soo e
ST (T5; IFT AT TN (@IATEE d¢ (ATF 0 e 217)
T CT5; WER F9 (019 TN (@R 3¢ (*TF wo e 2[)
O @P6: F% ¢ G M (@I ¢o-Yo e 73)
BB BT oo (ATF deo
ST (T5; TSl I (GITTA 3¢ (ATF 0 WeTa Texy)
3T @T5: M 26T T (@R 9o (AT e T )
O (75 (B (IF & T (@R vo-q0 e TCx)
8¢ (75; WA Y AW (AT bre-do e TTx)

Water Requirement (WR) / &1 SISl = IR + ER + S
IR (Irrigation Requirement) = (T6R & ATASA water
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ER (Effective Rainfall) = Crop growth-g9 &« J<RIFC?T rainfall

S (Supply from Soil) = WG (ACF FF=AES moisture
Irrigation Scheduling (G AR {Ea9): Deciding when to irrigate (¥4 (76 (1S Tb©)
@2 Determining how much water to apply (¢ “fs™l% 76 eitares) IL soil moisture
content available soil moisture QT 70% I {5 ACF O irrigation ¥F FA TH® |
Irrigation Scheduling € Methods B=f5-

1. Identification of the critical physiological growth stages

2. Determination of soil moisture

3. Pan evaporation

4. Leaf water potential

FETE (T stage @ (6 (ST Sow (61 (AT B Critical stages @ S=12 (16

TS 203, 1 20 TAMT WA O AR 1 G2 (AT Critical stages BT Y72 ©IC IR 2SI |

Crops physiological stage responsive to irrigation Critical stages

dough stage

Rice Early tillering, panicle initiation, flowering, milk and | Early tillering, flowering

Wheat CRI, flowering, milk and dough stage CRI, flowering

Maize Early  vegetative growth, tasseling (male), | tasseling, silking

silking(female), and dough

Mustard vegetative growth, flowering flowering
Sugarcane | Sprouting, tiller initiation, tillering Sprouting
Cotton Branching, pre-flowering, ball formation pre-flowering, ball formation

Soil water potential NIt 2T Wfbre #/ifF FO6! e 47 AL 2R W2 Tfegn ©f Feb!
ARCE (I FACO AT |

v' High potential — Water plants-g9 &« JR(& absorb T AR |

v' Low potential (more negative) — Water Wf6t® Y7 *&ed KA AT, ©I2 plants

absorb A0S ¥ 27|

Pan Evaporation 201l Q36 2&fs 4 ML open water surface (A& F96! Alfd evaporate
TR ©l measure I 2 | YIS Class A evaporation pan I F1 T | TW CPE = IW or
CPE > [W SIRC irrigation is required. (Cumulative pan evaporation (CPE), Irrigation water
(Iw)
Leaf Water Potential Nt 2 “TSI¥ (W A F©06! *e©Itd F AR AR G- roots (A
leaves @ “fif move 4 &« F©0! driving force SR |

v Leaf Water Potential ¥ High (less negative) 23, OI2( leaf has plenty of water.

v’ Leaf Water Potential I Low (more negative) ¥, ©I(A leaf is under water stress.
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Irrigation water % Quality % 3=-

Water Quality Parameter Impact on Crop Production

High Salinity Reduced water uptake, yield loss

High Sodium Poor root development

Toxic Ions (B, Cl, heavy metals) Toxicity, poor crop growth

pH (Very high or low) Nutrient deficiencies/toxicities

Biological Contaminants Plant diseases

Total Dissolved Solids (TDS) < 450 mg/L (good), >2000 mg/L (unsuitable)

Post-harvest technology €< {I?13[2-
1. arvesting
2. Cooling
3. Curing (Curing is the process of drying the wounds of cracked or damaged root
and tuber vegetables to make them disease-free.)
Cleaning and Washing
Sorting and Grading
Packaging
Storage

Transportation

SRR O Tl

Chemical and Other Treatments (Waxes and Edible Coatings, Ethylene, heat

treatment)

Tifog F6: Wibcs wfye Afere, sl ¢ Tuw FaF AT St 6 0 | I 7l
WWWW?W Q@RI I 1 Wb IT6CF ALTS (@ (Sand), TS (Loamy) '
G5 (Clay) @3 foerts o T4t IR | AIeEfes 8 &G “afere N s B IAE ot T4 2@
Q@ T W5 @@ e 0% @F @A ATl ATE 1 A @R 2B «IFe F! 47T FHS! I |
TG, A, A, T SO T I 27 |
wrar wifba R o Tfbte co% A T @32 co% AT ¢ FUN T ATH | A @32 P g7
TNl YK |
b Wifow By (e MBTe 2% AT T G2 0% AFTEA 8 €e% FUNFA A | AT @I AR
I ST (@A 1
Lecture- 3
Disease Development in Plants (FTS ATIBETN YARIRFII *T=A)
1. Inoculation (CIFETIA): Pathogen (fungus, bacteria, virus 3wji) &N host
surface-@ (= |
2. Penetration (&3*): Pathogen host-99 (OOt AT ¢ |
3. Infection (&&FN9): Pathogen host cell-99 MY establish 2F @R nutrients absorb
Al ¥ (| Disease A primary stage |
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4. Colonization (R®9): Pathogen multiply 9 @R host tissue-C® B AT |

Symptoms & AICF visible 27 |

5. Symptom Development (79 &F1*)): Disease €< visible expression — (I leaf

spot, wilt, blight, mosaic 7

6. Dissemination (237199): Pathogen I ©I spores wind, water, insect, human <

tools-U9 WK Q< host ¥ RS |

7. Overwintering / Survival (Sifedif2® ¢ Gt P): Pathogen QP e 1
ARS8 soil, seed, crop residue, T alternative host-@ survive (4 |
@¥ Disease ¥TH Symptoms 3R Casual organism Ot A AT |

Rice Wheat Sugarcane Potato

Brown Spot Leaf spot/ Leaf Red rot Early Blight
Blotch

Blast of Rice Leaf Smut Smut Disease | Late Blight

Bakanae Disease Powdery mildew Dry rot

BLB (Bacterial Leaf Jute Mango Soft rot

Blight)

BLS (Bacterial Leaf Black band Anthracnose Hallow heart

Streak)

Ufra Disease Stem rot Black heart
Root rot
Root knot

Symptoms:
Brown spot of rice Blast of rice
Dry lesion Water soaked

Lesions enlarge slowly

Lesions enlarge quickly

Circular to oval shaped

Spindle/ diamond or eye shaped

Symptoms on leaf and grain

Symptoms on leaf, collar node, panicle

BLB Vs BLS

Bacterial Leaf Blight (BLB)

Bacterial Leaf

Streak (BLS)

Xanthomonas oryzae pv. oryzae Xanthomonas oryzae pv. oryzicola

Kresek stage @ seedling wilt T A | Kresek stage 27 =

7
Starts from leaf tip and margin, Thin, translucent water-soaked streaks
lesions long, yellow appear between veins
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Severe infection and burnt field Field never looks completely burnt, only
appearance streaky patches
Milky/opaque ooze (M4l T lesion-99 | Yellowish bead-like ooze (39 2 lesion-49
TR I THe
More destructive (major disease of Comparatively less destructive
rice)
Rain splash, irrigation water, seed, Mostly by wind-driven rain & water
insect wounds droplets

Disease Resistant Variety of Rice
Leaf Blight | BR 14, 19, 26 BRRI dhan27, 32, 33, 37, 44
Blust BR 3, 14, 15, 16, 24 BRRI dhan28, 32, 33, 45, 74,
Sheath rot | BR 10, 22, 23 BRI dhan29, 32, 39, 41
Bakane BR 3, 4, 10, 11
Tungro BR 10, 11, 14, 16, 20, 22 BRRI dhan27, 36, 37, 39, 41
Ufra BR 2, BR 7

Bakani Disease of rice
v' Infected seedlings are abnormally tall, slender, and pale green or yellowish. It is

called foolish seedlings.

<\

These "foolish seedlings" often die before reaching maturity.

<\

Some infected plants may be stunted instead of elongated.
v" A pinkish-white fungal growth may be seen at the base of the infected tillers.

Surviving plants often produce empty panicles.

<\

By applying less N & high K fertilizer can be controlled this disease
v" Seed treatment with Bavistin/ hot water (50°C for 5 min)

Loose Smut of wheat
v @@ A FIE, G0l I0o! 7@edd G Al (kernel) 2R afegiom $@ &
v O 9Tz LR M2 TR @eel Ay @9 2
v S @ JBF MG ¢ =G (31T NCIF N0 (FIE TP A (rachis) I A
IIC M IR |
v AN @R 26T Ol ARG e FellE WA 2, @I e (@R A

Black Band of Jute Stem Rot of Jute

Botryodiplodia theobromae (Fungus) Macrophomina phaseolina (Fungus)
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JICT JICAT 06 7191 WS/AM (black streaks or
bands) tSfF =W

JCT (MT AF (rot) ¥F A

ACRS (AT AL 9 2 AR, IS (9% 7ATT

TS stem-GF SATER &A@ *12

Stem base (ground level-@¥ JI(R) FRCC &
A

GG FI TP I IF, 9% &6 2
[

QIR R (<R

Fogld MA =@ 4@ I, field-9 T© TOR

Soil borne disease, SFCN AN AfECH (dry &
hot) @M =7

Root Rot of Jute

Root Knot of Jute

Fungus (Macrophomina phaseolina)

Nematode (Meloido gyne species)

Damping-offin seedlings, dark lesions on the
stem, and root discoloration. The plant wilts

and dies.

Galls or knots forming on the roots. Stunted
growth, yellowing of leaves, and wilting are

secondary symptoms.

Tiny, black fungal bodies called pycnidia are

visible on diseased parts.

Galls or swellings on the roots are the direct

evidence of nematode infestation.

Causes lesions, shredding of the bark, and

rotting.

No direct effect; stem remains visually
healthy, but the plant is stunted.

Red rot of sugarcane

v @ S ool SR /2w e 2R AN |

v JIT7 foorg 9 A 92 41994 TG 1 (reddish color of internal tissues) |

v e SRR (ooR e Ml Wis/06 (white patches) (A1 T (diagnostic symptom)
v @@ I8 OF alcoholic Al fermentation smell e T |

v @es e JgRes wfew e N Fw am

Smut disease of sugarcane

v’ Growing point (¥ long, whip-like black structure (9 2, AT T Smut whip

(FICE BRI TCST 919) |

Q[P AT grassy shoots (T (M |

AN NI N

Leaves (R6 8 A& 2(F M, erect (GIeT) 20 AT |
1% stunted 8 thin ¥ FI internode length T I |

Severe infection @ clump bushy 2@ A (STF 7341 € WO tiller (I7 =) |

Early Blight of potato

Late Blight of potato
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Fungus (Alternaria solani) Oomycete (Phytophthora infestans)
Warmer tem(24-29°C) Cool, wet, and humid weather (10-22°C)

Target-like lesions on older, lower leaves; dark | Irregular, water-soaked, greasy lesions on any

brown spots with concentric rings part of the plant

Dark, sunken, irregular lesions with a dry, Reddish-brown, dry, granular rot that extends
corky rot underneath. into the flesh.

Produce toxic material Does not produce toxic material

Dry rot of potato: It is the storage condiiton disease. The infected area is typically dry,
shrunken, and leathery. The skin is often rinkled in concentric rings. high temperatures
and low humidity are favourable for this disease.

Soft rot of potato: Both field and storage condition disease. The infected area is soft,
wet, and slimy. The tissue is a cream or tan color and appears watersoaked. ooze from
in the affected area.

Hollow heart and Black heart both are physicological disorder. Hollow heart happened
in field conditoin ana black heart in storage condition. Excess nitrogen is respondible

for hollow heart and High temperature and low oxygen is responsible for black heart.

YIS WS (AT (Rice Stem Borer)
HoPq THY
v ol M NRE (A G G WL
v & R T oRe SATOT e e few #ieg
v o7 @ el (@9 2999 P9 (et Fed foed o wned e L
7 &% @G \
* 9[l(ed MY APF ~IF Fho FAC A (IR TS AIZ Flo FAE O
&t fe ae
* forg QoTIE TR FfS FA0e AW MF A white head I
* (ofTpt e TTo7 2Tl (oI (AT (FeeT O 8ol et e W Ot (Te Q5 0T |
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QIR AR T (Rice Gall Midge) _
woeq T -'\j;_._ \ 4'!
v IR e Sofe FE (Oerd (@ R aTS 4 s |

ANCEFALEIY TS T 3R Tl I I |
v {IF el AFEEeE o 203 T |
v el Ofted (o (RIB I I IS SRR @<l T
v OIS ATSISTE SR AR 8 9ile FEe TR 2T |

Rice Brown Plant Hopper 4 JI5t9 Hopper Burn €R Sooty Mold IJ
Hopper Burn (2 1)
v Nymphs @R adults &S base-4 & ACF |
v Ol sap sucking ¥ QT AR yellow — brown — dry 0 AR
v’ Field-4@ IC scorch patches (¥ 231
Sooty Mold (FITT RATFT =)
v Insects honeydew It 436 sugary substance secret S |
v Honeydew-@3 T#¥ sooty mold TR I *10RS base 1T 20 AR |
Vector of viral diseases
BPH @W"jff virus diseases ®CICS AMH: Rice Grassy Stunt Virus, Rice Ragged Stunt Virus
Jute Hairy Caterpillar (Spilarctia obliqua)
v' Caterpillars feed voraciously — tender leaves @< plant-49
TG AL (A (A |
v' Early-stage larvae ®TT QMY 2Tl IR QR MO ®Y veins
A |
Later-stage larvae — scattered ¥ UM, 7Ll MR defoliate 2 |
v' Severe infestation — complete defoliation, photosynthesis
AR — fiber yield S AR |
v Attack @™ = T young jute plants- |

<

Top Shoot Borer of sugarcane (Scirpophaga excerptalis)

v' Caterpillars bore into top shoots (T Feed ey few @ e A9)

v’ Central whorl leaves get bunched together (1T28 #IAA el &E@ bunchy top /

bunchy appearance Cof% 33 1)

v' Leaves show parallel shot holes

v Growth stunted — °Il® (=I5 @ Y= 2F; internodes short AT |

v Severe infestation €9 T AT side shoots (OfF 2 G=R yield @ quality FCN I |
Shoot Borer of Sugarcane €9 Damaging Symptoms

v’ early growth stage-4 Larvae bore into shoots and stem
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v Deadheart formation = central shoot ®f%¢ A
v’ Later stage damage — internode-9 2@ Ft8 GFFC tunneling 2 @32 stems 7
W X
v Reduction in cane weight and sugar content
(TP (@IS QIR insect ¥ E) M BCA Management T F9CI 1 1 Lecture 5 (S 6%
fungicide, bacterioside, insecticides 9 N X FICIT 1)
Common Management system
ol effetaidl wre = w4
T W@ MECGCE A e Fl
T FIOE A9 GG FHETE SRS A el A1 Wb 4 sio et qics
AT FACE BRI @I%Ie FA ACS ACZA T S| AR S ACF |
T A SR
Jer g Fl
o @6 @92 AT “nf g a3

A N N N N NN

Lectrue 4
Plant Nutrition (Bfem= 92 Tam)
Plant nutrition 2@ 3 chemical compounds, Al fema growth, metabolism, @<
reproduction d% &= WEFIR | &Y 906! element WCR, 8 4@ 176 element? essential
Gfie SRS |

Macronutrients (10) | Elements

Primary Nutrients C,0,H, N, P,K | Growth & metabolism €% & JRR @M w1

Secondary Nutrients | Ca, Mg, S, Fe Primary-d3 (50 ¥, 8 still macro-level €@ WaFR

Micronutrints (7) Remarks

Cu, Zn, Mn, Mo, Co, B, Cl Trace amounts 9 W3F4, [F8 deficiency 20T growth &

reproduction affected

(1 (19 I3 essential Nutrients db 5 (7€l @tz (12 fT Micronutrints e @Itz b 6
(PR AW | R QK & Micronutrint I3 361 @itz f[$8 @ied [9eei9 80 Macronutrients
T @R 1)

% C, H, 0 W 57e Af? Toimi Bfewm Wb ¥t o= e

% Acid soil @ Fe, Mn, Zn, (G 2ACF 932 Cu, Mo I AT

< Alkaline soil — Mo (@ @32 Fe, Mn, Zn I ATH
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Nitrogen (N)

Functions

Deficiency Symptoms

Toxicity

1. Essential component of
amino acids, proteins, nucleic
acids, chlorophyll, enzymes,
hormones.

2. Promotes vegetative
growth (leaf, stem).

3. Increases yield and quality

of crops.

1. General chlorosis (yellowing)
of older/ lower leaves.

2. Stunted growth, weak stems.
3. Firing or drying of leaf tips.
4, Premature leaf fall and poor

yield.

1. Excessive vegetative growth,
delayed flowering and
maturity.

2. Lodging of cereals (weak
stems).

3. Reduced uptake of P and K.
4. Increased susceptibility to

diseases

Phosphorus (P)

3. Improves drought and disease

resistance.

activity and nodule formation

to prevent

2. Increases flowering and fruiting.

4. Legumes- helps to stimulate rhizobial

5. Cereals- increase the strength of straw

stem and branches

2. Poor root growth, weak
plants, premature ripening
3. Ripening and

development are slow

Functions Deficiency Symptoms Toxicity
1. Promotes root development and seed 1. Dark green, purplish 1. Induce
formation. coloration of older leaves, | micronutrient

deficiencies (Zn, Fe,
Cu).
2. Stunted growth due

to nutrient imbalance.

Potassium (K)

Functions

Deficiency Symptoms

Toxicity

1. Activates many enzymes.

2. Regulates stomatal opening and
closing

3. Enhances fruit size, quality,
sugar, and starch accumulation.

4. Protein production and tuber

evelopment enhanced

1. Marginal leaf scorch/necrosis
(leaf tip and edge burning).

2. Interveinal chlorosis in older
leaves.

3. Weak stems, lodging in cereals.
4, Poor fruit development.
(Cotton)

1. Rare in field
conditions.

2. Excess K can
suppress Mg and Ca
uptake (secondary

deficiencies.)

Boron (B)

v' Essential for cell wall formation and pollen germination
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v" Due to boron deficiency death of growing points (apical meristem necrosis),
hollow stem in cauliflower, internal cork in apple and brown heart in sugar
beet.

Zinc (Zn)

v’ Essential for auxin (IAA) synthesis.

v" Due to Zinc deficiency Interveinal chlorosis in young leaves, shortened
internodes, White bud in maize and khaira disease in rice.

Molybdenum
v Whiptail in cauliflower and Poor nodulation in legumes
v' Marginal scorching of older leaves in severe cases.
Sulphur (S)

v" Chlorophyll formation & photosynthesis-« R T |

v' Oilseed crops (mustard, soybean 39)i%)-9 oil synthesis-49 &« HII |

v Nodule formation & nitrogen fixation-4 2 FC (legumes «) |

v" Due to Deficiency Uniform yellowing (chlorosis) of young/upper leaves (nitrogen

deficiency-3 BT — N-9F (@ older leaves ATV 2&M ) |

important information:

Color change upper leaves (terminal bud dies)- Ca, B

Color change upper leaves (terminal bud remain alive)- S, Fe, Mn, Cu, Mo, Cl
Color change in lower leaves- N, P, K , Mg

Chlorosis in older leaves — N, P, K, Mg (mobile nutrients).

Chlorosis in younger leaves — Fe, Mn, Zn, S, B, Cu (immobile nutrients).
Necrosis of margins/tips — K (older), Ca/B (younger).

Zn — Khaira (rice), little leaf (cotton)

Mo — Whip-tail (cauliflower)

B — Brown heart (beet), hollow stem (cauliflower)

wn
o)
\\\\\\\\\\E

Ca — Blossom end rot (tomato), tip burn (cabbage)
Antagonism: Excess of one nutrient reduces the uptake, availability, or utilization of
another nutrient. Excess phosphorus reduces the uptake and utilization of zinc (Zn),
leading to zinc deficiency in plants.
Antagonistic Nutrient Pairs (55 51 (@ 201 #[tad Bf 9 2Q)

v" Phosphorus (P), Zinc (Zn) = Excess P reduces Zn uptake — Zn deficiency.
Potassium (K), Magnesium (Mg
Calcium (Ca), Magnesium (Mg)
Sulphur (S), Molybdenum (Mo)
Nitrogen (N), Sulphur (S)

Iron (Fe), Manganese (Mn)

AN NN N
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v" Copper (Cu), Molybdenum (Mo)
Fertilizer: Fertilizer 2 @S natural 1 chemical substance, Il WoTe At FARAE MR
el 27, AT plant essential nutrients (N, P, K, S, etc.) #I @R normal growth,
development '€ high yield fFo® 27

Classification of Fertilizer with Example

Origin

Nutrient Content

Soil reaction

Physical state

(FYM, Compost)

(TSP, DAP)

Na nitrate, Ca nitrate

Inorganic/ Chemical Single Acidic Solid
(Urea, TSP, MoP) (Urea, NaNO,) (urea, NH, nitrate,

NH," sulphate)
Organic/ Manure Complex or Multi-nutrient | Basic Liquid

Biofertilizer

(Tricoderma, Rizobium)

Neutral

SSP, TSP, MoP

Fertilizer @F €3 7 A Ot I R |

Fertilizer can be applied in two form-

1) Application in solid form

2) Application in liquid form

v' Broadcasting

v' Starter solution

v" Placement

v' Application in irrigation water

v" Localized Placement

v" Direct application in soil/ Injection

v' Foliar application

Broadcasting Placement Localized Placement
Top dressing or side dressing | Plough sole Control
Basal Application Deep Placement Band
Sub soil Placement | Pocket
Pellet

fog @Fgd Method (S C=MH1 <l FCeT-
Broadcasting Method: (Spreading fertilizers uniformly over the soil surface)

Advantages (IfR1):

1. Simple & easy, Time-saving method and Low labor cost

2. Suitable for closely sown crops (rice, wheat Tjif) |
3. Manual J mechanical - 32 341 A |

Disadvantages (SFjfR4?):

1. Nutrient losses 2% volatilization, leaching, runoff €< L5 |
2. Uneven distribution 3 5o 1 <41 =7
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3
4,
5

6.

Weed growth JIfewa (71

sandy/light soils-@ &M nutrient loss 23 |

Not suitable for phosphatic fertilizers (soil surface-9 fixed 2 IX) |
Standing crops-99 wet leaves-& ?CC fertilizer burn 20S T |

Placement Method: (Applying fertilizers in specific positions in the soil, near plant

roots)

Advantages (IR¥1):

=W N

Nutrient root zone-9 ACF, ©I8 loss F |
Losses through weeds, leaching, volatilization &R (2 |
Plant directly fertilizer uptake ¥9C® “NS

Less fertilizer required compared to broadcasting.

Disadvantages (W?_{f?\NT):

1. M seeds-9¥ QTN IR (S 7Y ©IA germination injury I root burn 2CS

2.
3.

A |
Not suitable for closely sown crops (rice, wheat 2%ji) |

Best for row crops (maize, sugarcane, cotton, potato 2] ﬁ) |

Localized Placement Method

v

AN NI N

v

Fertilizer is applied in a small, concentrated spot near the seed or root zone
Very limited, focused area near individual seeds or plants

Requires smaller quantity for same effect

Efficiency Very high —nutrients concentrated exactly where needed

Row crops, tuber crops, and sparsely sown crops

Risk of Seed burn is higher if placed too close to seed

Basal application: Basal application is the practice of applying fertilizer to the soil before

or at the time of planting. Seeds or seedlings can access nutrient immediately for strong

early growth.

Top dressing: Top dressing is the application of fertilizer to the soil surface of an

established crop. Provide a nutrient boost to a growing crop, especially for crops with

dense or broadcasted planting where individual plants are not in rows.

Side dressing: Side dressing is the application of fertilizer to the soil along the sides of

a row of growing crops.

Pellet Placement: Pellet Placement is a fertilizer application method where fertilizer is

applied in the form of small pellets (granules) directly into the soil near the plant roots.

v
v
v

Dissolves slowly in the soil.
Better nutrient use efficiency.

Slow, continuous supply of nutrients

Starter Solution

Warnning: Live MCQ™ -a31 538 S055 SPRIE5 @iz 91 520 | weufe uferss @i M a3 A2 ABEE o0 8 weam Somi!

GETITON

winNow b [N [y BT iy @ livemca.com @ 01701377322



L)

Live
MCQ

ST afo, sy fafer

Contains N, P, K in ratio 1:2:1 W<l 1:1:21 Specially used for transplanted crops (49,
BT, A<= 2wniv) | Applied with irrigation water €32 Helps in early growth, quick

recovery & better establishment of seedlings.

Foliar Application: Liquid fertilizer directly leaf-a% ©%% spray ¥4I | Nutrients spray <
2 — leaf-9% stomata & epidermis & absorb 28 @32 Plant system-4 & (5(g T 1 Zn,

Methods of fertilizer application

Method of application Manures & Fertilizers Application to
1. Broadcasting Cowdung, compost, FYM, | All crops
Urea , MoP
2. Top dressing Urea, (NH,4),SO4 Rice, wheat, barley, jute etc.
3. Side dressing Urea, (NH,4),SO4 Tobacco, maize, cotton, pineapple etc.
4. Ring method Urea, TSP, MoP Maogo, jackfruit, litchi, coconut, papaya
5. Drill method SSP, TSP, DAP, MoP Rice (Aus), wheat, maize, jute, potato etc.
6. Ball method Urea Rice
7. Band placement Urea, TSP, MoP Maize, tobacco, cauliflower etc.
8. Row placement Urea Potato, onion, cabbage, etc.
9. Plough sole TSP, MoP, MOC Maize, cotton, sugarcane, potato etc.
placement
10. Injection Liquid NH; Cotton, vegetables, ornamental flowers etc.
11. Spraying Nitrogenous fertilizers, ZnSO,4 | Tea, fruit trees etc.

Fe, Mn, B nutrient deficiency %S 5% ¥0S 39 effective ! Plant immediately nutrient
uptake 1 Critical growth stages-4 plant-(® immediate nutrient support (M3 |
(I TACE (P fertilizer [FONT (e 27 G761 @B (BT (AF AT |

Manure

Fertilizer

Naturally produced

Synthetically produced

No chemical formula

Have chemical formula

Nutrient content low

Nutrient content high

Nutrient supply indirectly

Nutrient supply directly

More than one nutrient

One or two nutrient

Action slow

Action rapid

Improve soil condition

Deteriorate soil structure and affect soil pH

Can be stored for long time

Can’t be stored for long time

Organic

Inorganic

&R A= Tfore AF T TN (T SAMIT (SIS + 25T + ZTeT) |
Compost: Compost el @36 humus-rich, dark material, q microorganism @l controlled

decomposition €S MG organic wastes (plant residues, animal dung, kitchen waste, crop
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residues) (A Cof &1 @6 @SB natural organic fertilizer, Al soil fertility improve ¥
@32 WfGF structure ST AT |
RE= @18t Wit pure, R ¢ ANb T06F WL, A K #{T5 A |

Organic Matter Humus
All plant/animal residues in soil (fresh + | Stable, final decomposition product of organic
decomposed) matter
Fresh — partially decomposed End stage (completely decomposed)
Unstable, decomposes further Highly stable, resistant
Light brown (fresh residues) Dark brown to black
Nutrient source during decomposition Long-term nutrient reservoir, improves soil
properties

@ %4 Crop Green Manuring U< &« IS F1 23~

v' Liguminous: Sunhemp, Dhaincha, Moungbean, Cow pew

v Non-Liguminous: Sorghum, Pearl millet, Maize, Sunflower
Biofertilizers (T @ substances containing living microorganisms, Al seeds, plant
surface I soil-9 apply 4 SfWMA growth promote I, ¥R A essential nutrients-
@3 supply 2 availability e 7 |
Types of Biofertilizers:

Type Microorganisms (Examples) Function / &
Nitrogen- Rhizobium (symbiotic), Azotobacter, | N2 fixation — increase nitrogen supply in
fixing Azospirillum (free-living) soil — enhance plant growth

Phosphate- | Bacillus, Pseudomonas, Penicillium Solubilize insoluble phosphate — increase

solubilizing P availability for plants

Potassium- | Frateuria, Bacillus mucilaginosus Solubilize  potassium compounds —
solubilizing increase K availability for plants
Microbial Anabaena, Nostoc Fix nitrogen in paddy fields — improve
Biofertilizers nitrogen nutrition for rice

for Paddy

Agro-Ecological Zones: AEZs are regions with similar soil, climate, water availability, and
topography, which influence the type of crops that can be grown there. Bangladesh-4
(G 30 AEZs @R
Purpose of AEZ

1. Agricultural planning & <11

2. Research & crop management-¢ R FT |
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3. Resource management — (FI9 crops ¥R farming practices (19 area-9 best suited

ol fofze 4|
Feature Bioenergy Biogas
Source All biological materials Organic waste / dung
Form Solid, liquid, or gas Gas (mainly methane)
Method of production | Combustion, fermentation, extraction | Anaerobic digestion
Uses Heat, electricity, fuel Cooking, electricity, lamps
wifoa &=t (Soil Fertility) fbq TesAme el (Soil Productivity)
v Nifote TeR*FR 28 Some TR v @F G (0F RSN T SAW FAR
AR FONS Wo7 Tl e | FAONE TLAW ! 0T
v wIf6a +{f#= sfecs R v T AR AN @RI
v T4l Beslve o SR e w1 v B el SO TAe oA |
v Terme  wNel Wity wfee @l @R
v e Wit wreifE @3 3 eF AfGaoame @7
v g (o SEaer oifqqes 73 1 v Ag (OW TLAWH Fed Ao =7
v Tif5F g2 ¢ ;M ad v wifbe Afge ¢ sfaasaie e
Lecutre- 5

Pesticides: A pest is any organism that injures, damages, or causes disease in plants.

Examples of Pests- Insects, Mites, Unwanted plants / Weeds, Rodents, Fungi, Bacteria,

Virus,

Nematodes.

(ST VY & PG (S0 ANCI)
v' Selective (Herbicides): Target specific types of weeds without harming desirable

v

AN NI

Types

plants.

Non-Selective (Herbicides): Kill all plants they come into contact with, making

them useful for clearing land or killing weeds in areas like driveways.

Contact (Insecticides): Kill insects on direct contact with the pesticide.

Stomach Poisons: Must be ingested by the insect to be effective.

Systemic (Insecticides): Are absorbed by the plant and move throughout its

tissues, killing any insects that feed on it.

of pesticides (According to the Chemical composition)
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Type Examples Mode of Action Roag o
Organophosphates | Malathion, Inhibit Highly effective, short residual
(o.p.) Parathion, acetylcholinesterase life, toxic to humans &
Diazinon, enzyme, causing insect | animals; frequent use may lead
Basudin paralysis & death to resistance
Organochlorines DDT, BHC Affect insect nervous Persistent in environment,
(o.c.) (Lindane), system, cause bioaccumulation problem,
Endrin hyperexcitation — banned/restricted in many
death countries
Carbamates Carbaryl, Inhibit Less persistent than O.P.,
Aldicarb, acetylcholinesterase moderately toxic, wide usage
Methomyl like O.P., but shorter in vegetables & fruits
duration
Biopesticides Bacillus Derived from natural | Eco-friendly, target-specific,
thuringiensis | materials (plants, low toxicity
(Bt), Neem oil, | microbes, minerals) to
Trichoderma control pests.

HLCHCA BT O A |
Organophosphates — Fast, toxic, insect-specific
Organochlorines — Persistent, banned, old-school
Carbamates — Moderate toxicity, short-lived
Biopesticides — Natural, eco-friendly, safe
Pesticide formulation = active ingredient (AI) + inert ingredients
Different types of Inert Ingredient
v" Solvents: Liquids that dissolve the active ingredient. Water, alcohol, kerosene -
active ingredient solution Cof¥ TS ML TR
v' Carriers: Solid or liquid materials that carry the active ingredient. Clay, talc, ash,
water - pesticide delivery 2%t <
v Adjuvants: Substances that improve pesticide performance.
1. Emulsifiers — Oil-based active ingredient (& water-g 3t mix FACS AR
&)
2. Wetting agents — Spray plant surface-4 spread FIC© ARG FC
3. Stickers — Pesticide target surface-9 stick ¥Cd, rain I wash-off (¥ Tl
P
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Formulation of Pesticides

1. Dry/ Solid 2. Liquid 3. Gaseous
Dust EC- Emulcifiable Fumigants
Concentrate
Granules 0Oil Concentrate Aerosol

WP - Wettable powder

WDP - Weter Dispersible powder

Soluble powder

Capsules
Baits
Dry/ Solid Formulations: Liquid Formulations Gaseous Formulations
v Can be applied to soil v Easy and uniform v Very effective against
or seeds directly application. soil pests
v' Long shelf-life for v" Quick action on pests v Can cover large areas
powders and granules. v Risk of phytotoxicity quickly (fogging).
v' Uneven coverage on (plant  damage) if v’ Highly  toxic  to
plants. overdosed humans and animals.
v Wettable powders may v' Shorter shelf-life than v Not suitable for open-
clog sprayers. solids. tield crops.

EC- Emulcifiable Concentrate: Liquid formulation (AT active ingredient oil-based,
solvent-9g MY mix R water-9 dilute S spray 1 I | 7S plant surface-9 spread
23 | Easy to handle and apply and Uniform coverage.

Dust formulations 2T simplest €32 oldest type of pesticide. @3 active ingredient (AI)
S OO @l Fhl I GR dry, inert carrier-49 At mix ¥ =, @A talc, clay, flour,
volcanic ash | Strength Dust — Dust containing <10% Al, AW I | Concentrate
Dust — Dust containing 10%-40% Al, usually ¥ use 1 2 91, dilute 3¢ 42 IS
X

Granule Formulations: Granules X powders-49 (R JIC particle 99 pesticide
formulation | @&T directly soil-4 A seed-4F BT apply 1 21 Granules-9 active
ingredient-93 concentration ¥ A (typically 0.5%-15%) a3 &F &AA release 2, ©18
pest control long-lasting 231 Plant foliage-9 cling < '

Mode of Action of Organophosphates

Organophosphates 2CTl synthetic organic pesticides, I phosphoric acid (¥q(F derived !

Mechanism
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Organophosphate RI6A™F &S Acetylcholinesterase (AChE) enzyme-GF inhibit ¥ |
@3 SIS P& A Acetylcholine FINF neurotransmitter-(F (906 (el |
Organophosphate — AChE (& T% 09 (I — Acetylcholine ¥ AT &Nl (© AE —
TRY-FY @ TRY-CAAM Ao SfSfaes Twi=fa1 2 | Feree] — TSRIGRARIG, (o= g, srwrers,
WYIFE e P! ©I2 Organophosphate RAGIR @ Atropine @ Oximes ((T
pralidoxime) antidote f21d <YF FA =W Organophosphate — AChE inhibit —
Acetylcholine &N — Nerve overstimulation — Pest dies
Residual effect: Residual effect T [T pesticide apply 19 99, soil, plant surface, crop
3l environment-4 &g W 2@ ©F toxic effect BT A |
v" Organochlorines (®&%9: DDT, Aldrin, Heptachlor) — High residual effect —
environment-& months/years 403 persist ¥4, food chain-4 accumulate 231
v’ Organophosphates & Carbamates — Low residual effect — @9 breakdown ¥,
short-lived action 31
Plant Products Useful as Insecticides (Botanical Insecticides) Active Compound &SI I
St FCH AT |

Plant Active Compound Target Pests
Neem Azadirachtin Aphids, whiteflies, caterpillars, jassids
Pyrethrum Pyrethrins Aphids, mosquitoes, flies, moths
Tobacco Nicotine Aphids, thrips, whiteflies, caterpillars
Derris / Rotenone | Rotenone Aphids, beetles, caterpillars
Chili Capsaicin Aphids, ants, caterpillars
Garlic Allicin Aphids, whiteflies, thrips
Marigold Thiophenes Root-knot nematodes, soil insects
Calotropis Calotropin, cardiac Caterpillars, beetles

glycosides

0N @151 ®Y (@RIF & | T EIL GR ETL 93 “AIFE 26 28ea |

Economic Injury Level (EIL): @ &S =itz ote &b (At 1, Szt #9107 @ ®fe 2031, ©iF
6 A 2@ @12 (AP A 49064 A 1 9 offs oifte @fb coiiwet = EIL 1 @idie @ &
(e, T FO pesticide WO (FE @ I |

Economic Threshold Level (ETL): f¢8 T I Ffo 26TF A2 T e Q1 ©iF
e 2=, I afs aite off oAt #ieal T, ©2=2 pesticide apply F9Ce 2@ 1 9 &fs
a1t off ¢oilRt O pesticide apply FHCRT BT ETL | 94 pesticide apply ¥4I Sfb® @Bl @RI
Gy ETL |

EIL (Economic Injury Level) ETL (Economic Threshold Level)
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Lowest pest density where crop loss = | Pest density at which control measures

cost of control must be taken before reaching EIL

Damage stage — crop already suffering | Action stage — preventive measure (<

economic loss TR

Higher level — ETL-G% Tt QS Always lower than EIL

Identifies when pest causes economic | Helps farmer to act early to prevent

damage damage

LD50 (Lethal Dose 50%) LC50 (Lethal Concentration 50%)

v The amount of a substance (in mg/kg body v The concentration of a substance in (in
weight) required to kill 50% of a test mg/L) air or water required to kill 50%
population of animals under defined of a test population of organisms under
conditions. specified conditions.

v’ Measures acute toxicity of chemicals or v" Commonly used for aquatic toxicity or
pesticides. Inhalation studies

v" Lower LD50 = more toxic. v Lower LC50 = more toxic.

v’ Used for oral, dermal, or other exposure
routes.

Integrated Pest Management (IPM)

Multiple Control Methods Combine <1 231 Cultural, Biological, Mechanical & Chemical
methods CFY 2| 1 2 1 Pest Population Economic Injury Level (EIL)-4% facs =i
2| Environmental & Health Risk WA ¥ 1 Prevention > Cure W<} & I JGoIo%
SN e fSTAINTETE TIF! (S =1 Encourage Natural Enemies G5 Predators,
Parasitoids, Pathogens €% WC®! &IFoF *Pp(H TLANR® T4l 2 | Minimize Chemical Use -
IAREE IO BYH@ (17 SAR ReTE, I +ifawe ¢ fFaremeng 9729 I =71

Agricultural Extension: A system that provides farmers with knowledge, information, and
technology to improve agricultural productivity, resource management, and rural
livelihoods. It acts as a bridge between research and farmers. Encourages adoption of
modern farming techniques. Aims to increase crop yield, income, and sustainable
practices including communication, education, and advisory services for rural
communities.

(@ I9F T ITPWA WY, OY 8 AY(F AW I(F, O O FA TeAmTARTS!, FoM
G GR At SR TAe TR A1 off AREA G R FIEWR WG 93
CTRITH f2eTe e a1 @ft oy $R ofe axea TeofiiRe o1 «a o 20 e
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Tesime, i 3 @ GRS &bE 411 qwrets, aff et e T e,
o @R SR e v 5 )

Types of Education in Extension

Type Description Examples
Formal Structured learning in schools, colleges, or | School, College,
Education universities. Follows a fixed curriculum and | University = programs,

leads to certificates or degrees. Degree courses
Non-Formal | Organized learning outside the formal system. | Adult literacy
Education Flexible and goal-oriented. programs,  Vocational

training, Workshops

Informal Learning  through  daily  experiences, | Life  skills,  Family
Education observation, and social interactions. Does not | teachings, Social

follow structured curriculum or lead to | learning, Peer learning

certification.
Diffusion: Diffusion 21 (12 AfGA IE MG (I innovation, idea, technology
information O B3 (AF WG ¥ IBITS FAER AL AN Bf@ T8 1 Diffusion = Spread

of new ideas/technology over time.

Diffusion Element = Innovation + Communication + Time + Social System + Adopters
Adopter Categories of Farmers Based on Innovativeness
Innovators (SERF)
v TG R A oS AT QRIS |
v’ Highest social status, % @ w9 |
v' Risk-takers 43R OIeTSNT O F7 |
v’ Community-C® IR (RIB We (2 2-3%) |
Early Adopters (2iRfi azoeia)
v Innovators-93 7 &© Tge LIFl 2ol |
v’ Opinion leaders, oA 8 FRFAWA IR FHT© |
v O] $IPMS decision-9 A (T |
v QTR AR 13-15% |
Early Majority (2RAfe® Wfie azaid) @2 FeYt FIAE @A
v' Average farmer-9d< @It practices &2 I |
v e face A W @ e
v @™ cautious, evidence of success (MTATS B |
v Al¥ 34% ST |
Late Majority (*F! Mgiiie azeia)
v’ Skeptical, cautious, T <Rl &2el F¢F @fFFOm FIS ST A |
v’ Peer pressure dI necessity @l &eI® |
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v AT 34% SN |
Laggards ((RSIH-~2w3I=t/ ag7eia)
v Innovations 220° HITHE MR I |
v’ Traditional, resistant to change, I resources ¥ QM |
v Al 16% SRR |
Communication process = Sender — Message — Encoding — Channel — Receiver —
Decoding — Feedback
Leadership: Leadership 2CT (12 el A1 afet a9 e aFew e At B a=poracs
gl ¢ (eell Wea (e =1 wes e wifapifers e
Leadership - Key Points
v Influence (TS 82T LI (FeT)
Goal-Oriented (575 O&« (@)
Communication (FIEFF M)
Decision-Making CIf% T Frae az)
Motivation (AT AR SeAT® F41)
v Responsibility (g &2¢)
Styles of Leadership
Autocratic (Authoritarian) Leadership - Napoleon Bonaparte
Leader decisions @12 (79, group-G&® involve o S| Quick decision-making, /&8 team
motivation S QTS A |

Democratic (Participative) Leadership - Mahatma Gandhi

AN NI N

Leader group members-(F decision-making-9@ involve ¢ | Participation, creativity, @<
team spirit Jf@ A

Laissez-faire (Free-rein) Leadership - Warren Buffett

Leader group members-(F FqTel 7 e FT@® (16T &1 Experienced @3 self-
motivated team-9d< &= Sl |

Transformational Leadership - Steve Jobs

Leader inspires & motivates members to exceed expectations! Focuses on vision,
innovation, positive change |

Transactional Leadership - Bill Gates

Leader focuses on tasks, rules, rewards/punishments | Effective for structured tasks, but
may limit creativity |

Charismatic Leadership - Bangabandhu Sheikh Muyjibur Rahman

Leader inspires, attracts & motivates followers through personal charm, vision,

personality | Authority based on personal influence, not formal power
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Plant Genetic Resources (PGR): Plant Genetic Resources NC XA (FIAT plant species-4a9
hereditary material (germplasm), o crop improvement, breeding, WI¥ biodiversity

conservation-¢ IR I |
Different types of PGR

Landraces / Primitive Cultivars: Landraces 0 Primitive cultivars ¢ traditional crop
varieties, QT local farmer (W< @I I8 =T (S BIY 1 *AACR without scientific breeding.
@NF-(TAR QIR S | Landraces &T Locally adapted (B #fcaee i fes 7w%w) |
Yield comparatively ¥ 2(18 stable under stress conditions | High genetic diversity 4<?

raw material for plant breeding.

Wild Taxa Related to a Crop Species: Wild taxa (31 wild relatives) ¢ cultivated crops-
«qg AN genetically related species, QT natural habitat-@ wild S<ZR “NESAT IR AR
crop improvement-49 &« useful genes carry | Natural environment-& grow ¥,
(FICAT scientific breeding RT3 | @9-Rice (Oryza sativa) — wild relative: Oryza nivara, Wheat
(Triticum aestivum) — wild relative: Aegilops speltoides, Maize (Zea mays) — wild

relative: Zea mexicana (teosinte)

Breeding Lines with Particular Genes: Breeding lines 20T @39 genetically fixed plant
materials (pure lines / inbred lines), (AYTATS specific desirable genes introduce
maintain ¥ ¥ crop improvement-99 &« | Genetically stable @3 uniform characters
show (4 |

Germplasm: Germplasm RN (FICA plant species-99 total genetic material A crop
improvement, breeding @<R research-& J2IF 2 | National park, Gene bank, Seed bank,

Tissue culture, Cryopreservation.

Gene Bank: Gene bank 2@ @57 @15 &fodm/@®m @A [T crop species-99 germplasm

systematically conserve and preserve ¥4 3 future crop improvement-4 & |
Importance of Conservation of PGR

v’ Provides genes for breeding high-yield, disease-resistant, and stress-tolerant
varieties.

Protects wild relatives and rare species from extinction.

Maintains ecosystem stability and biodiversity.

To block or reduce genetic erosion

<N X X

Ensures food security by preserving crop diversity.
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v To make wide genetic base of crops
v' To increase variability
v' To sustain sustainability of agriculture

Classification of Conservation of Plant Genetic Resources

In Situ Conservation Ex Situ Conservation

Plant I crop germplasm ( 19 natural habitat-4 | Plant 1 crop germplasm (¥ natural habitat-4%
Fegwe ! 2T ATw T4l

Example- Field, Biosphere reserve, National park, | Gene bank, Seed bank, Tissue culture lab,

Botanical garden Cryopreservation

Grow plants naturally; protect from threats Collect seeds, tissues, DNA, or whole plants and

store under controlled conditions

High Genetic Diversity Limited Genetic Diversity

Natural selection possible; evolution ongoing; | Safe backup; germplasm available anytime; rapid

ecosystem maintained utilization in breeding

Vulnerable to natural disasters, pests, human | Limited adaptation; high cost; may not conserve

activities ecosystem interactions

Crop Improvement: Crop Improvement 2(<1 f&f®q plant breeding techniques JIRH TR
crops-9¥ yield, quality, disease resistance, stress tolerance TSI traits SF© 41 |

Methods of Crop Improvement = Introduction— Selection— Hybridization— Mutation

Breeding— Biotechnology & Genetic Engineering

Plant Introduction: Taking a genotype (genetic composition of a gene) of plants into a
new area or region (IR ©IA T grown T | TG genotype IF06! Mg AfHCICA S
QT Introduction | Increases crop diversity and introduces superior traits (yield,

resistance).
Types of Plant Introduction

1. Primary Introduction: A plant species is introduced to a new area and used directly
without any change. (¥ “Req 7 a4 Tgd AR W@ grow FAA 2 Primary

Introduction. Example: Potato and tomato introduced in India from South America.
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2. Secondary Introduction: A plant is introduced and then subjected to selection,
hybridization, or breeding before largescale cultivation. Example: Wheat varieties

introduced from Mexico — further improved in India during the Green Revolution.

Plant Selection: Plant selection 2l @6 breeding technique (IR best plants i plants
with desirable traits select ¥t next generation-g< &« 911 2 | Choosing superior plants

to improve crop quality, yield, or resistance.

Breeding methods of self-pollinated crops Breeding methods of cross-pollinated crops

(Wheat, Rice, Barley) (Maize, Bajra, Sunflower)

. Mass selection . Mass selection

. Pure-line selection . Progeny selection

. Pedigree method . Line breeding

. Single seed descent

1
2
3
. Bulk method 4. Hybrid variety development
5. Synthetic variety development
6

. Backcross method . Recurrent selection

N O g o LN

. Multiple crossing method v Simple RS

v" Reciprocal RS

v' RS for general combining ability
v RS for specific combining ability

Mass selection: Mass selection T©F (@ I T ©@ @A 87E cross-pollinated crops
aAq 9 |

Self-pollinated FC=¥ (FC@ Mass Selection B I3 @Ff6 “@he @ATT FACER 7 R
HYCTH A AT I, FIFI @ Fifewo A8 sweten o7 71 27 (phenotype €=
forere a1 27 ) | f<ifbe IRetER e AW T AT FA W IR TS A NHE
o o4 71 effefb G «R afefs <aighe wa N fie qieg FeEE gdeie T Tre
T TG | G AROCS A T 2 AREFS (A Al ¢ Ao e P w41

New variety development €% & 35 '@ XHH> FNCH (W |

Population genetically diverse QI

Local landraces (& @€'8 uniform @< high yielding %<1 I

Genetic diversity pests @ diseases 2T FACS ARG FC |

Few generations @ desirable traits T¥®© 1 78 |

Self-pollinated crops @ limited effectiveness, P9 Q&I @3 homozygous (4FE
V), genetic variability 49 ¥ |

AN NN N NN

<

Slow genetic gain - improvement gradual, rapid = |

Low heritability traits ((Z9 environment @141 influenced yield) @ &= TS 77 |

<
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v g variability create FCS ATt =11
Pure-line Selection / Individual Plant Selection: Pure-line selection 2T self-pollinated
TAEE W& (AF GG WS M= (individual plant) IS ARE FAT @2 ©F (ATF T, [em
GIECRERE
FCER A (AT 6F8 MR 167 1 =7 (T T, (Aol alfoaiy g a8y (aee) | o
MR e W I A 2 | AFTS] (I (18 e I+ 1 2, @R G362 alfeal Aagfe
341 27| g Ao o7 «3 A (AF 9B uniform 8 FA pure-line T 27 |
3B IR ARE — i & &R — TS — uniform pure-line
v' A large number of plants are selected from a self-pollinated crop and are
harvested individually. Its seeds are grown for several successive generations to
produce a genetically stable and homozygous line.
v" By this system Genetically homozygous, stable and produces a uniform
population
Pedigree Method: Pedigree Method ¢l self-pollinated =R breeding 7@, (@It &feft
Tfgma 919 (parent — offspring) €A «itel feif*Rm =1 27 @aR desirable traits
progeny J=I2 A1 T3 |
IR SR & I @ ([ progeny COfF T 2 1 7S alfefb @ progeny Rt
A O ECEE Ofew ARz A =W «dR &fef Bfea parent-offspring 3 Pedigree
RO 141 21 @2 A FTS AT B #1F desirable traits 72 @6 stable 8 uniform
line ¢ofF 41 78 2 |
Parent selection — progeny — generational selection — pedigree tracking — uniform
line
Applications of the Pedigree Method
v' Breeding for Pure Lines:
v" Improving Specific Traits:
v' Combination Breeding
v Transgressive Segregation (Fg CF(a, JFARCTA T U g Tfen ~eq X,
e FWE gy eitre e foremrer (brae TS 21 @R AT Sfenie
Transgressive Segregation J#l ¥a | Pedigree Method WK &I & @FC AR
T 93 A [T G3R AR Sencs 720 e @ Fewel T4 I 1)
Bulk population method: Bulk 9 Mass 1 Population Method ¢l self-pollinated TS
breeding *@fs, @A F, IR *RTS! L& NG bulk WPICF AR 8 947 T4 =1 Lfie 77
TfeR e g3 R MRSl aer tefd 41 77 1 Bulking period (8 REAR 74, individual
plants 77367 T4 27 @3 Pedigree Method ¥ W12 SIMA (A8 SR FEHT F41 = |
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«Z s @© large population *IfEBET TS R A @R desirable traits 7 uniform
line COff 41 &9 F |

A1F It FCF AT 98 method (TP meq S ARCIA |
Bulk Method

Delayed selection is made at the end of the

Pedigree Method

Early and continuous selection begins in the

F, generation and continues in each | bulking period, typically in the Fe¢ or Fy

subsequent generation. generation.

Extensive and detailed pedigree records are | No pedigree records are kept during the

maintained bulking phase.

The breeder exercises maximum control over | The breeder has minimal control in early

the based on both

phenotype and progeny performance.

selection  process generations; selection is mainly driven by

natural selection.

Natural selection has a limited role Natural selection plays a major role

Smaller populations can be handled Larger populations can be managed

Produces a highly uniform variety Produces a less uniform variety initially

Time-consuming and expensive Less time-consuming and inexpensive

Varieties have a narrow genetic base, Varieties tend to have a wider genetic base

Pure-Line Selection Mass Selection

All offspring are genetically identical. A mixture of several different genotypes

Highly uniform and homogeneous. All
plants in the variety look and perform the

same.

Less uniform and heterogeneous. Plants in the

variety show variation.

Primarily self-pollinated crops

Both self- and cross-pollinated crops

Selection is based on both genotype and
phenotype.

Selection is based on appearance only.

More time-consuming and expensive

Quick, simple, and inexpensive

Can achieve maximum genetic gain by

isolating a single superior genotype.

Achieves limited and often unpredictable

improvement,
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Produces a single pure line. Produces a mixture of superior pure lines.
Progeny test is Essential to confirm the Not performed. The seeds are simply bulked
genetic superiority of the selected plant. together.

Backcross Method: Backcross Method 21l @f5 plant breeding technique, (21t donor
parent (G @36 WWE desirable gene (31 FWESG gene) T ©f recurrent parent @ JAET
B
Recurrent Parent: 4G elite variety, (21T 319 desirable traits SITR, ©Y G0 trait SYAES |
Donor Parent; @6 (78 parent, (R WFAAES desirable trait G Wy
Backcrossing process
1. Hybridization (Crossing): RP x DP — F; (22q®) |
2. Backcrossing: Fi (& SIQE Recurrent Parent (RP)-& Y @& I =1 G2 &feml ¢-v
e 2@ Bl 2 |
3. Selection: &fef6 backcross W 12 712 (AT (TS 2 @S donor parent-4F FIfTFS
CRM1%y <= A |
4, Final Product: 9=« @30 3T 2Meq I A (LTS 8 & Recurrent Parent-9F WO, O
donor parent (T 2NN Tge (I#Be AT |

v’ Single-gene traits transfer FI9 &= Backcross {3 effective 758 Polygenic traits

(SCTPST gene @I ATE® CAM*18)) G &y TS X |

v' Time-consuming - A{ET® ¢-Y backcross generation = |

V' Superior variety €9 missing trait €9 S repair FACS FIAF |
Progeny Selection: Progeny selection 2CT @S9 @6 plant breeding “@f®, (@ (AT
TR TSI & (offspring A progeny) @ (A8 (e 6 4 231 @idiR ®Y parent
plant d% external appearance (AT W, IF ©IF progeny (P (AMXIE eF= IR ©F M
22 T4 = |

AT SFPGE parent plant E6H F41 271 &Sl parent (AF @li¥ progeny =Wl STl
P grow I 24 | Progeny € 1w, Wi, (A7l ety el Tepifv ¢85 »R{t=6e Sca geral
39 2| @RI progeny €% SIF A FARES parent plant & o 1 =271

v’ Ear-to-Row Method in Maize 9B Progeny Selection & WI€GT 4l 27 |

v Plant @3 true genetic potential fZ® FCS R T3 |

v Progeny testing @¥ WIKGTN ©LAQ stable € heritable traits APl plants <6 <1

R
v/ Quantitative @ Qualitative traits - T©% SHI FILHT |
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Recurrent Selection: Recurrent Selection R plant breeding @9 @36 “Maf® @A
desirable traits Il ARITEACF AFAR (recurrently) FLoa F4 27 €32 ©IAF M crossing
I genetic improvement S« |
v' Population (T good plants select — ©ItMF inter-mating — progeny evaluate —
re-selection — repeat — gradual improvement = Recurrent Selection
v" Population @9 genetic variability Te¥ T 1
v Repeated cycles @ desirable gene frequency &Ita &Td increase 2 |

Hybridization 2T 9f6 genetically T8 parent plant (Sf@eRS Tf€n) (F cross A ALHART
FCE @A offspring (hybrid) Cofs 417 */&f | @ &1 SCwr JC= desirable traits (TN T
T, (17 elfStay, W SaAe) @A S |
Hybridization — Genetic variation + Transfer desirable traits + Fi hybrid + Combine best
characters

v' Create genetic variation

v’ Transfer one or few qualitative characters

v" Use F1 as hybrid variety

v Combine desirable characters from two or more plants.

Types of Hybridization

Inter-varietal Hybridization: 925 plant @2 species «¥ different varieties @9 & cross
TR =1 @ff I AR “mhe @2 specific crop @F desirable traits THICTA G IS
2T | TAIRR: 4t qfo foF variety cross ¥4I
Distant Hybridization: 9216 plant different species (interspecific) @21 different genera
(intergeneric) @9 WK cross FA T | Tl B @S desirable traits S Al species €
WY (12, A pest resistance wild relative (JCF @Il 1 SAIRA: Cotton: Gossypium hirsutum
x G. barbadense (different species)
Triticale: Wheat x Rye (different genera)
Steps of Hybridization
Parent select— Emasculate— Bagging— Pollination— Re-bagging— Tagging—
Harvesting Fi seeds— Evaluation & selection
Mutation Breeding: Mutation Breeding ¢+l @< «3f6 plant breeding technique (I DNA ¢®
intentional change (mutation) @9l 2, ACS T desirable traits (TN disease resistance, high
yield, stress tolerance #&q A 1 Mutation is a sudden heritable change in a characteristics

(genotype) of an organism.
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v' Plant breeding @ 4RTS point mutation (DNA & single nucleotide (base) 7 ATe)
8 chromosomal mutation (Chromosome @3 structure I number “fTS) II2T T4 =7

TR variety (OIS |

Allele: An allele is a specific variant of a gene that determines the trait of an organism.

Locus (plural: loci) is the specific, fixed position on a chromosome where a particular

gene or other significant DNA sequence is located.

Homozygous for a gene if they have two identical alleles

Heterozygous for a gene if they have two different alleles

Dominant -Expressed even if only one copy is present.

Recessive- Expressed only when both copies are recessive.

Mutagens:

Physical mutagen

Chemical mutagen

Efficient in vegetative propagated crops

Seed propagated crops

Costly in terms of equipment

Costly in terms of equipment

Safe for the user

Unsafe

Less chromosome fragment

More chromosome fragment

Penetration of tissue is very deep

Penetration of tissue is very limited

X-ray, UV, High/low temperature, thermal | Nitrous acid, Carcinogens, Phenols etc

neutron etc.

#* Jer AL doob TP A (& BIEG ©ite ©ist T4t I
5) &G A (Breeder seed): Tew e AfSHITTT TGRHTT 23 e (o7 41 2 | 7S 08
Bylel Q1T |
R) f$f$ A& (Foundation Seed): &&= A (AT IS AORW QG SGRLI e (ofF F1
2| G ORI QISR OGRHITT TLAWH @R 8 FFH F1 2 | AWl A06H Ofiol IS 2ATCH |
©) e A% (Certified Seed): fofs e (AT B Fopm ek T Tl =7
TP S T TLoAMCTR G @ e T GIZ© = 1 ACHEF A AT 90 Gyl AT |
8) W (aif® e (TLS truthfully labelled seed): (I & @A A afedm @ I TeoAme
@ ST FC O O WIS e 0T 1 e AOR qCeforet (i Bial ACFAl 1 80
EW e Oylel e A (e o

Lecture 7
Plant Biotechnology: Plant biotechnology 2t «%= &6 applied science (I scientific
techniques (%9 tissue culture, genetic engineering, molecular markers) JIRT I
Tfetma genetic makeup modify 1 27|

Warnning: Live MCQ™ -49 e S055 FE120 W2+ A€ AR | Seuie T @Al A @F JI2E AL 09 @ T S2=1!

GETITON

” Google Play

o
-
Awr

livemcqg.com Q 01701377322

¢  Download on the
& Mac App Store

Join Now p B Microsoft




Live
L2 mca

ST afo, sy fafer

A Phytotron is a growth chamber where factors like temperature, light, humidity, CO:
can be precisely controlled. It is mainly used for plant research
Different types of Plant Biotechnology
1. Plant Tissue Culture: Plant @< cells, tissues, 9l organs (F artificial nutrient medium @
sterile condition @ grow FRICI B | Micropropagation, Virus-free plants o, Germplasm
conservation
2. Genetic Engineering (Transgenic Plants): Plant @9 DNA directly modify <€ =
recombinant DNA technology Mt | G54 Bt cotton (insect resistant), Golden rice (vitamin
A enriched), Herbicide resistant soybean
3. Somatic Hybridization: Different species @9 protoplast (cell without cell wall) fusion
FCE T hybrid plant ¢ofs S Example: Pomato = Potato + Tomato
4, Haploid Production: Anther 3 microspore culture €% ST haploid plant ¢of¥ %=1 23 |
(59- Haploid plant — Chromosome doubling — Doubled Haploid (DH)
5. Meristem Culture — Produces virus-free plants.
Totipotency: Totipotency (T (FIC single plant cell @9 FX©! IO @1 AKEF whole plant
regenerate S¢S T | Totipotency (F BIT& A Micropropagation, Haploid production,
Somaclonal variation, Germplasm conservation, Genetic transformation QT <1 27 |
Steps of Plant Tissue Culture
1. Explant Selection: Healthy, disease-free plant (& explant (& 21 Explant 213
Plant €9 (&0 @< (leaf, stem, root, meristem, anther 395iM) IRAT T4 T |
2. Sterilization: Contamination JOICIIE &« explant ¥R nutrient medium 612 sterilize
ACO | Explant sterilization 99 & surface sterilization F€1 2 70% ethanol, sodium
hypochlorite (NaOCI) J mercuric chloride (HgCl.) solution @1 Medium sterilization
4l = Nutrient medium (& autoclave ¥ (121°C, 15 psi, 15-20 min) sterilize F A |
3. Inoculation: Sterilized explant (& aseptic condition (Laminar airflow cabinet) 9
sterile nutrient medium @ transfer ¥ | Nutrient medium usually Murashige and
Skoog (MS medium) €32 €T® AUTF inorganic salts, vitamins, carbon source (sucrose),
3R plant growth regulators (auxin, cytokinin) |
Components of MS medium

v’ Macronutrients (N, P, K, Ca, Mg, S).

v" Micronutrients (Fe, Zn, Cu, B, Mn, Mo).

v' Vitamins (Thiamine, Niacin, Pyridoxine).

v" Carbon source (sucrose).

v' Plant Growth Regulators (Auxins, Cytokinins, GA3).
4, Callus Induction: Explant (¥(F €F << undifferentiated, unorganized mass of cells
tofq 27 OTF callus I 1 Auxin (e.g., 2,4-D) @R cytokinin ¥ proper ratio callus
formation 49 &) BSFIA |
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5. Organogenesis / Somatic Embryogenesis: Callus (¥ organized structure develop 23:
Shoot induction: high cytokinin — shoot formation. Root induction: high auxin — root
formation. ¥ callus (CF somatic embryos develop =X (looks like zygotic embryo
but develops from somatic cell) |
6. Plantlet Regeneration: Proper combination of hormones & shoot + root develop 2
complete plantlet ¢S 271
7. Hardening / Acclimatization: Lab condition (in vitro) @ grown plantlets 43 sensitive
I | First greenhouse @ soil + vermiculite / peat mixture @ acclimatize 1 231 2Itq
open field @ transfer <41 23 |
Genetic Engineering: Genetic Engineering 2 ¥« @36 2ifal @I @0 QIez=
(SCAGE TAMI I DNA-(F Ffas ST #Ifqee, SoRT=e A Tgd DNA IS T4 T | G A4
Ty 2 GIRMGA @ HAfias w91 «ft s 21 Tt fuaa egfe a-ee 3@ |
Recombinant DNA (rDNA): Recombinant DNA dI rDNA (=l O3 K" Flas DNA &,
@G @S0 DNA I3 T & DNA G IS S| (Sre! «isiieal 231 @3 eyfecs, afo
GIRT (AF A8 @3 2 G &% e o @ Fwd DNA-CS dfegim 0 =01 @
(937 (T aNe) FIRF FCA G2 & FISa I 23, ©IF WAL T rDNA Cofd 23 |
Example-

v' Pest resistance: Bt cotton, Bt brinjal

v" Herbicide resistance: Glyphosate-resistant soybean

v’ Improved nutrition: Golden Rice (rich in vitamin A)

v' Disease resistance: Papaya resistant to Papaya Ringspot Virus
GMO (Genetically Modified Organism) 31 Transgenic organism: 2C=ll €9 @6 organism
K DNA (gene) (F recombinant DNA technology I genetic engineering JRF &
AT T4 AR, ACS (T T desirable traits TS| FHCS 7T | Bt cotton, Golden rice,
genetically modified bacteria producing insulin.
Types of GMOs
1. Transgenic Organisms - Contain genes from a different species. Example: Bt cotton
(gene from Bacillus thuringiensis for pest resistance) Golden rice (Rich in vitamin A.
The rice grains appear golden-yellow due to B-carotene. Genes from daffodil (or maize)
and bacteria that enable B-carotene synthesis.)
2. Cisgenic Organisms - Contain genes from the same or closely related species.
apple scab resistant variety, potato late blight resistance variety
Steps of Genetic Engineering €& @ TR0 &TF (ATF Q= AHORT A=A T4t
QN
1. Selection of Gene:

2. Isolation of Gene
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v" The selected gene is carefully cut or extracted from the donor DNA using
restriction enzymes
v These enzymes cut DNA at specific sequences, producing fragments that can be
easily manipulated.
3. Insertion into a Vector
v’ A vector is a carrier DNA (usually a plasmid or a virus) used to transfer the
gene into a host.
v' The isolated gene is inserted into the vector using DNA ligase, an enzyme that
joins DNA fragments. The result is recombinant DNA.
4. Introduction into Host Organism: Recombinant DNA is introduced into a host
organism (bacteria, yeast, plant, or animal cells).
Methods of introduction into host:
v’ Transformation (bacteria take up DNA from the environment)
v’ Gene gun or Agrobacterium-mediated transfer (for monocot and Dicot plants)
v’ Microinjection or electroporation (for animal cells)
* Under normal conditions, bacteria cannot take up foreign plasmids.
+ when exposed to calcium treatment followed by heat shock, a special environment
is created that allows them to take up plasmids.
* Once a bacterium acquires a plasmid, it is called a transformed bacterium.
5. Selection of Transformed Cells:
6. Expression of Gene
7. Cloning and Multiplication
There are thousands of restriction enzymes. Some of the important restriction enzymes
are: EcoRI, HindIll, BamHI, Pstl, Taql, EcoRV, Hpa II, Mobl.
Start Code- AUG
Stop Code- UAA, UAG, UGA
All phytohormones are plant growth regulators, but not all plant growth regulators are

phytohormones.
Plant Growth Regulator (PGR) Phytohormone
All organic substances (natural or synthetic) Naturally occurring plant-produced
which influence plant growth and development | hormones that regulate growth,
even at low concentration. development, and responses.
Can be natural (from plant) or synthetic Only natural, produced by plants in specific
(artificially made in lab). tissues.
IAA (natural), NAA & 2,4-D (synthetic), GAs, IAA, GA, Zeatin, ABA, Ethylene (all
Kinetin, ABA, Ethylene naturally occurring)
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Broader term - includes both phytohormones +

synthetic regulators.

hormones.

Narrower term - only natural plant

Extensively used as growth promoters, weed

killers, fruit setting, tissue culture.

plant physiology.

Mostly studied as natural regulators of

Types of Plant Growth Regulators

1. Growth Promoters (Auxins, Gibberellins, Cytokinins)
2. Growth Inhibitors (Abscisic Acid (ABA), Ethylene
3. Growth retardant- CCC (Chlormequat chloride) Paclobutrazol, ABA (Abscisic Acid)

PGR

Main Functions

Examples

Auxin

<\

Cell elongation
Apical dominance
Root initiation

Prevents leaf/fruit abscission

[AA, NAA,
2,4-D

Gibberellin

Stem & internode elongation

Break seed dormancy

Induce bolting (rapid stem growth & flowering
Fruit enlargement

induces parthenocarpy as brinjal, guava etc.

GAs

Cytokinin

Cell division (cytokinesis)

Delay leaf senescence

Shoot initiation in tissue culture
Overcome apical dominance

Development of lateral buds

Kinetin,

Zeatin

Abscisic
Acid

Induces dormancy (seed & bud)

Promotes stomatal closure (drought tolerance)

NN N N N N N N N N NN N NN

Inhibits growth - Called “Stress hormone”

Abscisic acid

Ethylene

<

Fruit ripening

<

Leaf abscission & senescence
v' Triple response (reduced stem elongation, stem
thickening, horizontal growth)

v Flower induction in pineapple

Ethylene gas
(C2Ha)

Join Now P

GETITON
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& App Store
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Mechanism of Fruit Ripening by Ethylene
Ethylene Biosynthesis

v Enzymes: ACC synthase @<% ACC oxidase

v/ Ripening @% 3 enzyme activity (0% ethylene &® Ty B3 |
Ethylene Perception (Receptor Binding)

v' Ethylene gas TS (I AT I

v’ Receptor proteins (V¥ ETR1) € bind S|

v' Signal transduction pathway ¥ ® — ripening genes activate 23 |
Gene Expression & Enzyme Activation

v" Pectinase, cellulase — Cell wall (S08 I — T 799 2 |

v' Amylase, invertase — Starch — Glucose, Fructose, Sucrose — e f2 =3

v" Chlorophyllase — Chlorophyll ¢Ste 7|

v’ Carotenoid & Anthocyanin synthesis enzymes — F% #f{qe

v’ Lipoxygenase, alcohol dehydrogenase — Aroma compounds — i tofd 2 |
Physiological & Biochemical Changes

v’ Respiration rate 2JI& (ATT T (respiratory climacteric)

v' Chlorophyll degrade — carotenoids & anthocyanins toff — 6 e

v" Cell wall degrade — Softening

v' Starch breakdown — Sweetness

v’ Acid level I T — ¥ TH® =7
Climacteric fruits: €2 <HCTR T AP TN ST AT 97 B G2 FfAeT Teoime
Toug MOFTSIA (AT T | @3 TR AR (ACF FIBIF ATHE (AT T | Twiggel; oW, Fel,
¢, @este, et Fepim
Non-climacteric fruits: @3 TASTA! AT ANY 4 K AT N @32 ZfRAfeqeag afs
ALIATATONG 47 P ACE | A8 FAGTA AGFTS 1R (A FIOIF A7 @ =1 1 1 Trrzael:
(1Y, TG, SN, G 2 |
Common Ripening Chemicals

v Ethylene (C.Has): &iFToF ripening hormone, safe |

v" Ethephon (2-chloroethyl phosphonic acid

v' Calcium carbide (CaCz): acetylene gas release s

v Other chemicals: Ethanol, methanol %7 (g ¢Ft@ IZ© 27) |
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Lecture - 8
A seed is a matured fertilized ovule Al contains: Embryo (future plant), Stored food
(Endosperm 91 Cotyledons), Protective seed coat (Test and Tegmen), Supporting
structures (Hilum, Micropyle)
Seed = plant part used for propagation of next generation
Hygroscopic nature of seed — absorb water from environment
Testa: Hard, tough, €32 &2 colored outer layer | Embryo (& mechanical protection (M3
@R Seed dormancy control CF germination delay <
Tegmen: Thinner, colorless inner layer, T inner integument (ACF TGS | Water
absorption facilitate ¥C9 germination @9 WA €R Gas exchange (02, CO2) support
Embryo consists of -Radicle — develops into root. Plumule — develops into shoot.
Cotyledons — act as food storage or photosynthetic organs.
Different types of Seeds
1. Monocot seeds — Have one cotyledon; usually endospermic. (¥% 3, J@1E
o et =il e AF&)Examples: Rice, Maize, Wheat, onion, date, coconut,
pulm
2. Dicot seeds — Have two cotyledons; may be endospermic or non-endospermic.
Examples: Gram, Pea, Bean, lentil, tobacco
3. Endospermic (Albuminous) seeds — Contain endosperm as food reserve.
Examples: Maize, Rice, Castor
4. Non-endospermic (Exalbuminous) seeds — Endosperm absorbed by cotyledons.
Examples: Pea, Gram, Groundnut
5. Orthodox seeds — Can tolerate drying and low temperatures; stored for long.
Examples: Wheat, Rice, Pulses, jute, soybean
6. Recalcitrant seeds — Cannot tolerate drying; lose viability quickly. Examples:
Mango, Coconut, Jackfruit, tea, coffee
7. Microbiotic Seeds Longevity: Less than 3 years Examples: Onion, Groundnut,
Soybean, Rice
8. Mesobiotic Seeds Longevity: 3 to 15 years Examples: Wheat, Oat, Maize, Cotton
9. Macrobiotic Seeds Longevity: 15 to 100 years Examples: Pea, Bean, Clover
Seed Quality = JMCETH QT (T (TFEWEN, Fwae!, @ Ie Toi™) |
Quality Seed = (@ & UFR welled TR, (12 PTE SICA! A |
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Characteristics of a Quality Seed

1. Genetic Purity
High Germination Capacity: at least 80-90% germination (depending on crop).
High Seed Vigor: Seeds should produce strong and healthy seedlings.
Physical Purity: Free from dust, dirt, stones, and inert matter.
Seed Health: Free from seed-borne pathogens (fungi, bacteria, viruses).

Moisture Content: Optimum moisture (8-12% for storage of orthodox seeds).

S O L NP N

Uniformity
8. Viability and Longevity: remain alive and capable of germination during storage.
Seed Testing: Seed testing T U« G process A WL seed quality 8 viability
fdfas a1 271
Common Methods of Seed Testing: (RTg 03 N ST 2IEe)
Method Description Use

Germination Test Seeds germinate under controlled Determines % viable seeds

conditions (Petri dish, sand, paper roll)

Tetrazolium Test (TZ | Seed embryo stain dye (2,3,5-triphenyl Viability check without full
Test) tetrazolium chloride) germination

Moisture Content Oven drying method Storage & shelf-life

Test determination

Purity Test Separation of pure seeds, inert matter, Ensures seed quality

and other seeds

Vigor Test Stress tests (cold, accelerated aging) Predicts seedling
performance
Seed Viability (e Glaret) Seed Vigour (e =If&)

Seed @ NSl AT germinate FCI normal Seed W¥ FNfAF TS TS germinate @

seedling produce F9C® S under optimal grow €08 Altd under both optimal &

conditions stressful conditions

Seed alive or dead f 1 @B J31 AR Quality & strength of seedling growth (%
@Bl R A

Germination test, Tetrazolium (TZ) test, Stress tests, Accelerated aging, Seedling

Excised Embryo Test, Respiration test growth tests, Brick Gravel Test

90% seeds germinate in lab means viable Seeds may germinate in lab (viable) but
weak seedlings mean low vigour
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Tetrazolium (TZ) Test: Tetrazolium test 2CT viability check method, (@Rt seed embryo
(P 2,3,5-Triphenyl Tetrazolium Chloride (TZ dye) M stain ¥ 271 TZ dye living cells-
@3 dehydrogenase enzyme @Il reduced 2C¥ red-colored formazan C®fs S 1 Viable cells
— red/pink color, Non-viable cells — remain colorles. Hard seed coat €% ¢%¢a TZ (530
I A seed (F Scarification, Soaking T Nicking (I (6 (M) T ('S =7 | 778 small
seed OF (FCH G (5B A AW A
Seed Vigour Test - U ¥R
1. Direct (Field Emergence Tests): QRS seed-99 actual performance in field 2 field-
like condition (M4l |

v' Seedling evaluation test- Field-a I« 91 2, OF2F F© % seedling (I7 AR ©

record 41|
v Brick gravel test- Seedlings F©0! *[&OId gravel layer (8V FF (I (S A ©f (A
X

v Sand test- Brick gravel test-4% NC®I, O GG barrier 231t sand <24 23 |

v' Paper piercing test- Paper layer (o <19 Fo! (L 23 |
2. Indirect (Laboratory Vigour Tests): @%TeT controlled laboratory condition-4 %<1 2%

v' Biochemical tests- (TN Tetrazolium test (enzyme activity), Electrical conductivity
test (membrane integrity check).
Physiological tests- Accelerated aging test, Cold test, Speed of germination test.
Growth tests- Seedling length measurement, Seedling dry weight.
Exhaustion test- Reserve food © @ (¥ 27 (761 (A< |

D N N NN

Enzyme test- Specific enzyme activity N9l 21
v’ Respiration test- Oxygen uptake 31 CO: release (T4 vigour f&i=d |
Germination: Germination X (2 process, AT @36 dormant seed, favorable
condition (water, oxygen, temperature, light) (°lC51 germinate ¥ |
Types of Germination
1. Epigeal Germination: @¥Ie cotyledons soil surface-4% ©2ta T BT 1 Hypocotyl =81
W cotyledons-F ©TA (1T | Examples- Bean, Castor.
2. Hypogeal Germination: 91t cotyledons soil surface-4¥ ftb2 A | Epicotyl =41 27,
plumule W5 PTT &= 2| Examples- Pea, Maize.
Steps in the Germination Process
1. Imbibition (Water Absorption): Enzyme activation ¥ 21
2. Activation of Enzymes (Amylase, Protease, Lipase): Respiration rate qIT¢ @32 ATP

energy release 2|
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3. Respiration and Mobilization of Food: Nutrients embryonic axis (radicle @ plumule)-9
transport 23|

4, Radicle Emergence: Radicle (embryonic root) &% (39 I YR seed coat (S I |

5. Plumule Emergence: Plumule (embryonic shoot) $#t= MtF grow A |

6. Seedling Establishment

Seed-borne Pathogen: pathogen (fungi, bacteria, virus, nematode, etc.) seed-g9 (Y IR
a1 I 9o seed coat, endosperm 1 embryo-(® AFCS A | T8 AP disease
cause I I

Seed-transmitted Pathogen: pathogen ¥ ®Y seed-qd MY ATF I, IAR GO
generation-4 disease transmit FCH1| Disease epidemic (TS responsible. V-
Xanthomonas oryzae (BLB of rice), Ustilago tritici (Loose smut of wheat), Cucumber
mosaic virus.

Types of Seed-borne Pathogens

Pathogen Type Example Pathogen

Fungi Fusarium oxysporum

Aspergillus flavus

Alternaria alternata

Helminthosporium oryzae (Bipolaris oryzae)

Ustilago tritici

Bacteria Xanthomonas oryzae pv. oryzae

Pseudomonas syringae pv. phaseolicola

Viruses & Viroids Tobacco mosaic virus (TMV)

Rice tungro virus

Nematodes Anguina tritici

Seed Health Testing: Seed health testing 2Tl (12 process, @I seed-4F L A fungi,
bacteria, virus, nematode 2@JiW pathogen detect 41 2 |

Different types of seed health testing method:

1. Blotter Method

2. Agar Plate Method

3. Wash Test (Seed Washing)

4, Seedling Symptom Test

5. Indicator Plant Method
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6. Serological Tests (ELISA) - Detection of TMV, rice tungro virus (JeT® virus detect €1
)
7. Molecular Techniques (PCR, RT-PCR, DNA Probes)
8. Electron Microscopy
Lecture - 9

Relative weed: A plant that is considered a weed only in certain situations or locations,
but may be useful in another place. It depends on time, place, and purpose. Rice seedling
in a wheat field = weed. (P8 RT*¥ @R weed 21T <71 27, T8 & W= useful 20
A1)
Absolute weed: A plant that is always unwanted and harmful, regardless of location or
situation. They never provide benefit in crop fields. Compete strongly with crops and
reduce yield. Cynodon dactylon (Durba grass) (/] SRR @R F< IR unwanted '8
harmful 1)
Characteristics of Weeds (Y51 QBT “1SCa)

1. Prolific Nature- Weeds 43 @ grow

2. Persistence & Resistance- SwdMA 7@ field-« B AT AR |

3. Seed Longevity- 30-40 924 #¥® dormant '@ viable F |

4, Hardiness- Adverse climate, disease & soil condition 3% FHCS AT |

5. Competition with Crops- Water, space, light, nutrients-49 &< strongly compete

BISH

Weed (9 Crop €S 3t competition FCI?

v' Weeds crop (P @&© germinate I UR early establish 2%

v Weeds &% grow < YR adverse conditions-9'8 survive FICO AN |

v' High Seed Production <

v Weeds allelopathic chemicals release <, Al crop growth suppress T |
Allelopathy: «<%f6 Sfen %3 allelochemical f87=e S, A OIF SCHACE &= Sfetna @i
Aelf® T 1 Tfegn G &1, Arel, F1&, F&T  Fe (A A 6 AW WX (AT allelochemical
@ =W 93 chemical AT Sfens {% FACS (inhibit) I FITE FUT8 Twifre
(stimulate) F9C® It | % weed @9 chemical ®ITC Al crop-9d growth (¥ ¢ | SR
% crop ©I7 weed 9% growth (A4 FACS /A 1 WBILE I=0 =Y Allelopathy |
Two types of Allelopathy
True Allelopathy Functional Allelopathy

The chemical released by the plant is already | The chemical released is a non-toxic precursor

toxic and in its active form. compound.
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The compound directly inhibits the target

organism upon its release.

non-toxic precursor compound , soil micro-

organism €3 A T toxic form oA I |

Soil microbes are not required for the

compound to become toxic.

Soil microbes (like bacteria and fungi) are

essential for the allelopathic effect to occur.

The effect is more direct and less dependent

on the soil's microbial activity.

The effect is highly dependent on the soil's

microbial community, temperature, and

moisture.

Allelopathy

Competition

Interaction where one plant releases
chemical substances (allelochemicals) that
affect the growth or germination of

another plant.

Interaction where two or more plants
compete for the same resources (light,

water, nutrients, space).

Chemical inhibition or stimulation via

allelochemicals released from roots,

leaves, stems, or residues.

Resource-based - physical competition for

light, water, nutrients, CO>, and space.

Can be positive or negative, depending on

allelochemical and target plant.

Usually negative, reduces growth or yield

of weaker plants.

Can act at a distance through soil,

leachates, or residues.

Requires direct proximity; plants must

share the same resources.

Allelochemicals

secondary metabolites | 7% Allelochemicals compounds & plant

(AT secrete IR AR allelopathy effect @3 &y WA

Phenolics — ferulic acid, coumarins

Flavonoids — anthocyanins.

A N N NN

v
Different types of Herbicides

Alkaloids — morphine, caffeine, nicotine

Terpenoids — Sorgoleone (sorghum), cineole (eucalyptus),

Cyanogenic Compounds — Release hydrogen cyanide (HCN)

Glucosinolates — mainly from crucifers - mustard, cabbage,
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Selective Herbicides: @@=l specific weed I plant (& kill S 1 crop plants-(F harm F¢
w1 Crop field-4 JIRCIH & safe | (TN 2,4-D (broadleaf weeds in cereals), Atrazine
(grassy weeds in maize).
Non-Selective Herbicides: QT A9 49014 plant kill €S, crop Al weed (o7 S 91 1| FLHT
tield preparation €I land clearing-9 <G<2I< 2 | @=-Glyphosate, Paraquat
Pre-plant: Before sowing/planting Glyphosate (land preparation)
Pre-emergence: After sowing but before weeds emerge Pendimethalin, Atrazine
Post emergence: After weed emergence 2,4-D, Glyphosate, Paraquat
Contact herbicides: Kill only the part of plant they touch. Paraquat, Diquat
Systemic (translocated): Absorbed and transported throughout the plant. Glyphosate, 2,4-D
Residual herbicides: Persist in soil to prevent weed growth. Atrazine, Simazine
Non-residual herbicides: Act only on existing weeds and degrade quickly. Paraquat,
Glyphosate
Integrated Weed Management= Multiple weed control method (cultural + mechanical +
biological + chemical)
BOD (Biochemical Oxygen Demand): BOD 2Tl (78 oxygen (0.) «¥ #ifewid, =
microorganisms @€l organic matter degrade F€(® XS 2 |

v T, qW, JFEF A T o[

v e Al (e vEd Wt

v ARG G5 At SRSl AHIR
COD (Chemical Oxygen Demand): COD 2Tl (7% (NG oxygen {9 “f&I4, Al strong chemical
oxidizing agent @Il water-49 organic 8 inorganic pollutants oxidize ¥C® AWE |

v fig 0EE (G vEe @R

v &S (GrD Ed A s

v fifera GoeTs femiz ¢ Wb
Greenhouse effect: Atmosphere (39 St phce (7, 58 g heat 12T @S 7 1 T
SfRQA TN A | PR ST MG 97 SORE A AN I G IR OHAF R SICENRS
Y fefere 7@ s A4l o 543 $8e 7 1 Greenhouse effect A7 & 2L A FIH-
TIZ-SHIZC | I AT -
Carbon dioxide (49%) - fossil fuel burning, deforestation
Methane (18%) - livestock, rice paddies, landfills
Nitrous oxide (N20 10%) - fertilizers, industrial processes

Water vapor (H-0) - natural, also affected by warming

A N N NN

Chlorofluorocarbons (14%) - refrigerants, aerosols
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Ozone Layer ®1E &« &AL 37 (N CFC 11 CFCs release chlorine atoms in the
stratosphere, which destroy ozone molecules. One chlorine atom can destroy thousands
of ozone molecules
Effects of Ozone Layer
v" Shields Earth from harmful UV radiation
Maintains climatic balance in the stratosphere.
Protects human health (reduces risk of skin cancer, cataracts,
immune system damage).
Helps sustain agriculture and ecosystems (protects plants and

plankton from UV damage).

AN S U WA

Harmful Effects of Ozone Depletion

471/ Drought 2SR fFg TR @Itz ©F Wy 26 @G 99 2 El Nifio €3 La Niiia
El Nifio- ©&9 @ ”B{ IS TTE] BRI FIAC | Eastern Pacific (South America) 96ts
heavy rainfall ¥ flood 1 Western Pacific & Southeast Asia ¢ reduced rainfall &g e
drought 231

La Nifia- ©&d "j:q{ PG TQIANE T Mhoe] =7 | Indonesia, Australia, India, Southeast Asia
B[ Pacific Ocean-49 cold water €9 FHCY heavy rainfall, flood 21 South America (Peru,
Ecuador) SR & 27 |
(S @ 39 pollution and Disaster SR CTETE T (O3 Fg TS 2CF 11 ¥y ARFOA IR
ST & (7 MCQ @ IR (TS QL 1 )
Lecture - 10
Agroforestry: Agroforestry is the practice of growing trees with crops and livestock on
the same land in a planned way to achieve environmental sustainability, economic
benefits, and improved land productivity.
v' Agri-silviculture = Crop dominant (Tree + Crops)
v' Silviagriculture = Tree dominant (Tree + Crops)
v' Silvipastural = Trees + animals
v’ Agrisilvipastural = Trees + Crops + Animals
Types of Forest in Bangladesh
1. Tropical Moist Evergreen Forest
2. Tropical Moist Semi-Evergreen Forest
3. Tropical Moist Deciduous Forest
4, Mangrove/ Tidal Forest
Tropical Moist Deciduous Forest (J@a! ITgW)
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Madhupur and Bhawal Range, Slope plain basin of the Garo Hill 992 Rangpur and
Dinajpur districts Tt @8 I7g g |

Most dominant tree is the Sal tree (Shorea robusta) and 90% area of this forest is covered
with the Sal trees Q& €3 ITYNCE =& I el 20 ACF | IRCIHA G301 WS ST [{oew
FE NOFE M AFE Al IF W1 GG GGF AGIA A Deciduous Forest I 1 Sal,
Sonalu, Eucalyptus, Akashmoni, Minjiri, Sissoo,

Mangrove or Tidal forest

v' The main species of this forest is Sunduri (Heritiera fomes), due the abundance

of this species, this forest is also known as Sundarban.

v" The soil is highly saline and it remains wet due to inundation of low lying areas

for two times every day.

v Most of the trees have stilt roots and propagated by viviparous germination.

v" Almost all the plants growing in the forest are salt tolerant and evergreen.
GRS SFERWAN (Viviparous Germination): @6 @& 4077 g dfe @Aty &
Argallte AP TR ogfae =7 | wdie, S Wb A &eet AT @ieald SiF WKy AFT el @ 2
BIIeCR “AfHT® e ¥ I |
(5 = (Stilt root): M= I FE @ext (AT et Mbw s e @FT Jeres (51 o
A& T el
Alley Cropping: Alley cropping 2 &b agroforestry system (T tree G row € WA
agricultural crops (Maize, wheat, millet, pulses, vegetables, and sometimes paddy) B/
Gl
Forage Alley Cropping: Rows of fodder trees/ shurbs are planted at intervals, and
livestock feed crops (forage, grasses, or legumes) are grown in the alleys between the
rows. (Fodder trees + livestock feed crops)

Forage-cum-Mulch Alley Cropping: Rows of fodder trees or shrubs are planted at
intervals, and annual crops are grown in the alleys. Combines fodder production + soil
fertility
improvement + crop yield.
Multistoried Tree Garden: trees, shrubs, and crops of different heights are grown together
in layers or tiers to utilize vertical space efficiently.

Sloping Agricultural Land Technology (SALT)
SALT =T &6 soil conservation-based agroforestry system (Wf6 Jegwefefes FR-T=
[F), @R sloping land @ contour hedgerows of nitrogen-fixing trees =AM A AR
SIS TCA T By 41 7 |
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Steps of SALT Model (*RITGNFOIR B Y43
e o g

Seasonal crops
(mungbean etc)

1. Making an A-frame
Permanent crops

Double rows of (citrus etc)

nitrogen fixing trees

2. Locate the contour lines for growing hedgerows

3. Land preparation along the contour lines Pormanent crops

(banana etc) -

4. Seed sowing and planting of cutting/ seedling in )

the soil along the contour line p—

crops

(cocoa etc.)

5. Prepare the land of each alternate alley or strip

6. Plant permanent crops on every third strips

7. Plant early harvesting crops in the middle two rows of every third strips

8. Trim down hedgerows regularly

9. Practice crop rotation

10. Maintenance of green terraces

Shifting Cultivation: Shifting cultivation ¥ @6 primitive subsistence farming system
(elbl Gifkeifefes $R 2mfs) @ATT I forest land clear I SRR GIRIH 57 T2 97
B I | soil fertility I (oI & GINCS 5031 I 1 2749 &M fallow A @32 6 =7 74
I 2T I | GBIE G 5IAS I 23 | Practiced in hilly, forested, and less fertile areas.
Taungya System: Taungya system 21l %6 agroforestry practice (FR-I7 JZI) (T
forest trees (IT€ JF) (AT AN AT ALY F’ I”F agricultural crops (Tﬁ'@ FA) qIACY
B R T | T RG] T B0 W O e BIF I W 3R &l 2[LRAI[7 ITeiics el (73 |

Conventional Forestry Social Forestry Agroforestry

Forestry for timber, industrial | Forestry aimed at meeting | Integration of trees/shrubs

wood, and  commercial | local community needs | with crops and/or livestock

purposes (fuelwood, fodder, small | on the same land

timber)

Large government or private | Marginal lands, degraded | Croplands, homesteads,

forest lands lands, community lands grazing lands, sloping lands

Usually fast-growing timber | Multipurpose species | Multipurpose  trees/shrubs

species (Teak, Eucalyptus, Sal) | (fuelwood, fodder, fruits) integrated with
crops/livestock

Professionally managed by | Managed by local | Managed by farmers with

forestry departments communities or households | crops/livestock

Often less focused on local | Focus on sustainability and | Highly = sustainable  and

needs, may be monoculture | meeting local needs integrated ~ with  farming
systems

Fuelwood and timber species on border
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Tapping: Tapping is the process of extracting latex, resin, or sap from trees (e.g., rubber,
palm, coconut, toddy palm) by making controlled incisions in the bark, stem, or

inflorescence without killing the plant. Rubber, Date palm.

Coagulation and stimulants are used for rubber processing.
Coagulation:
v' Is a process by which rubber is separated from suspended latex
v' Formic acid, Acetic acid, Flurosilic acid, Potassium alum is used for coagulation
v" Anti-coagulation NaOH, Ammonia, Formaldehyde
Stimulants
v The chemical which used to accelerate the flow of the latex is called stimulant.
v Some stimulants are used Ethylene, Ethapon, Acetylene, Cetrims etc.
Some impotant info of TEA
v Camellia sinensis or Thea sinensis
v Chemical composition- Polyphenols= 25%, Protein= 20%, Caffeine = 2.5 - 4.5%,
Crude fiber = 27%
Three varieties of tea i) China ii) Indochina iii) Assam (6 m long)
Suitable temperature 20-30 °C (can’t grow below 13 °C and above 32 °C)
Water loving plant but soil must be well drained (soil pH 4.5-6)

Fe, Mn, and less Al is desirable for tea cultivation

D N N N NN

For production C:N ratio = 10:1
v" Phenolic compounds, Caffeine and amino acids are responsible for taste, tea aroma

Tea Processing

Black Tea Green Tea
1. Withering 6. Steaming/Firing
2. Rolling 7. Withering
3. Fermentation/ Oxidation 8. Rolling
4, Drying 9. Drying
5. Grading/ Sorting and packing 10. Grading/ Sorting and packing

v Withering: Withering is the process of removing excess moisture from freshly

plucked leaves. Withering is necessary for reducing moisture of leaves.
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Withering @9 T Increase in caffeine content, Increase in soluble organic

phosphorous and Changes in organic acids, sugar, chlorophylls

Rolling: The skilled process of tea leaves to break their cell walls and start oxidation is

called rolling or shaping.

Oxidation: The process that gives black tea its dark color and strong flavor is called

Oxidation (or fermentation).

MCQ

3. The micronutrient which is not

available in acid soil is -

a) Mo b) Mn

c) Fe d) Zn

Acid soil — Fe, Mn, Zn, Cu 1 ; Mo |
Alkaline soil — Mo 1 ; Fe, Mn, Zn, Cu
!

R. Vermicompost is done by-
b) Bacteria
d) Animals

a) Fungus
c) Worms
Worms organic matter (X digestion
B AR castings RIS nutrient-rich
compost tofd 21 Gre N, P, K @<®
micronutrients NS AR |

©. The process of transfer of desirable
character from one species to other is
known is-
a) Mutation b) Hybridization

d) Introduction

@6 species I variety (0P desirable

¢) Selection

character @I=j species qI variety (®
transfer €1 2 Hybridization 49
TG |

. The embryonic shoot part of the seed

is called:

a) Radicle b) Plumule

¢) Tegmend) Hilum

Plumule 20T seed-99 embryonic shoot
part, T shoot system o+ I |

Radicle 2T embryonic root

. A crop grown primarily for its fiber, is

generally classified as a:

a) Horticultural crop

b) Field crop

d) Plantation crop
“Fiber 392 21l Field crop (= wefl,
AIG, *15

The scientific discipline that deals with
the cultivation of fruits is called -

¢) Fruit crop

a) Agronomy b) Floriculture

¢) Pomology d) Olericulture
Pomology — branch of horticulture
that focuses on fruit cultivation,
improvement, and management.
Agronomy — field crops cultivation
Floriculture — flowers cultivation

Olericulture — vegetable cultivation

. Taungya system is -
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a) Pure crop cultivation

b) Tree plantation with short-term crops
c) Only livestock grazing system

d) Hydroponics

Crops grown between young forest
trees for first few years.

Wrapping intercultural operation is
mainly applicable for which of the
following crops?
a) Wheat b) Maize

c) Sugarcane d) Lentil
Wrapping operation 21 (12 af@l
IR T TSI BT G Bieft
@eTl 77 TS T ¢ A Jfacs Ao
2, R g =1 @< Wit wwel
RS A |

Gypsum is a rich source of-

a) Nitrogen + Phosphorus

b) Phosphorus

c) Calcium + Sulfur

d) Potassium + Sulfur

Gypsum (CaSO+2H20) provides Ca** for
soil structure improvement and S for
protein synthesis in plants.

What does the abbreviation SRI stand
for in agriculture?

a) System of Rice Intensification

b) Sustainable Rice Improvement

c) Scientific Rice Irrigation

d) Standard Rice Innovation

SRI — Rice cultivation technique for
higher productivity

Dapog nursery bed is generally

suitable for which areas?

R

29,

°8.

a) Flooding area b) Dry area

¢) Unlimited land area

d) All of these

Dapog nursery is a special method of
raising rice seedlings without soil on a
mat surface

Fertility of soil in rice fields can be
improved by-

a) Sodium chloride

b) Rhizobium

c) Blue green algae

d) Gypsum

Blue green algae (BGA) like Anabaena
and Nostoc fix atmospheric nitrogen in
flooded rice fields.

In case of two irrigation for wheat, at
which stage crop should be irrigated?
a) Tillering and flowering

b) Crown root initiation and flowering
c) Milking stage and Tillering

d) Dough stage and Milking stage
Crown Root Initiation (CRI) stage (~20-
25 days after sowing) is the most
critical stage for irrigation in wheat.
The second critical stage is Flowering,
which influences grain formation and
yield.

What is the botanical name of cotton?
a) Gossypium hirsutum

b) Oryza sativa

c¢) Triticum aestivum

d) Gossypium barbadense

Gossypium hirsutum (Upland cotton) is

the most widely cultivated cotton
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species in the world (= 90%

production).

What is a Phytotron?

a) Used for seed storage

b) Measuring soil moisture

c) Growing plants under controlled
environmental conditions

d) Separating seeds from chaff

A Phytotron is a growth chamber
where factors like temperature, light,
humidity, CO. can be precisely
controlled. It is mainly used for plant
research

Greening of potato results in -

a) Decrease in nutritional quality

b) Decrease in disease resistance

¢) Increase in disease resistance

d) Increase in nutritional quality
Potato greening occurs when tubers
are exposed to light.

Fruits derived from a single flower
with more than one ovary are -

a) Drupes

b) Aggregate fruits

c) Multiple fruits

d) True berries

Multiple fruits develop from an
inflorescence (e.g., pineapple).
Drupe is a one-seeded fruit with a
stony endocarp (e.g., mango, coconut).
Water can drain easily through-

a) Clay soil

b) Loamy soil

.

0.

Q0.

Q.

¢) sandy soil

d) None of these

Sandy soil has large pore spaces and
allows rapid drainage of water, but
poor water-holding capacity.

What is the ideal storage condition for
onions to prevent sprouting?

a) High humidity and low temperature
b) Low humidity and high temperature
¢) Low humidity and cool, dry
conditions

d) High humidity and high
temperature

Onions require low humidity (65-70%)
and cool, dry conditions (0-5°C) for
long-term storage.

The inner bract of an individual floret

is called -
a) Glumes b) Lemma
¢) Palea d) Lodicule

Lemma — outer bract, Palea — inner
bract

In surface irrigation, water movement
is mainly controlled by -

a) Gravity b) Pumps
c) Sprinklers d) Drip
emitters

Water flows over the soil surface
naturally by gravity.

Which soil type is most suitable for
furrow irrigation?

b) Clay soil

d) Rocky soil

a) Sandy soil
¢) Loamy soil

Loamy soil allows good infiltration and
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moderate water holding, ideal for 4. “Kresek” in rice refers to -
furrows. a) Wilting due to bacterial infection
9. The process of converting nitrate b) Fungal leaf spot
(NOs") to nitrogen gas (N2) and nitrous c) Stem rot d) Root knot
oxide (N:0) is called - Often associated with BLB or bacterial
a) Nitrification wilt during seedling stage.
b) Denitrification . Brown spot of rice is caused by -
c) Nitrogen fixation a) Bipolaris oryzae
d) Ammonification b) Pyricularia oryzae
Denitrification is carried out by ¢) Xanthomonas oryzae
anaerobic bacteria (e.g., Pseudomonas, d) Rhizoctonia solani
Clostridium). Causes brown lesions on leaves and
8. Advantages of sprinkler irrigation reduced grain quality.
include - 5. The disease where rice panicle turns
a) Suitable for uneven terrain completely white is -
b) Reduces labor a) Sheath blight
c) Can apply fertilizers and chemicals b) Neck blast
d) All of the above c) Bacterial leaf streak
3¢. Drip irrigation reduces - d) Brown spot
a) Evaporation and runoff Caused by Pyricularia oryzae — affects
b) Crop yield grains — yield loss.
c) Soil fertility wo. Black whip-like structure emerges
d) Plant growth from the shoot apex. Which sugarcane
Drip irrigation delivers water directly disease?
to the root zone in small, controlled a) Smut
amounts. b) Red rot
v, Which crop is generally sown to c) Pineapple disease
restore and maintain soil fertility? d) Top shoot borer
a) Maize b) Jowar Caused by Sporisorium scitamineum.
c) Pulses d) Rice ©5. The appearance resulting from a given
Pulses (leguminous crops) like lentil, gene combination is referred to as the
chickpea, and pea fix atmospheric a) Genotype b) Phenotype
nitrogen through symbiotic bacteria c) Alleleotype d) Phototype
(Rhizobium) in root nodules.
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Phenotype = Observable traits of an
organism (e.g., plant height, flower
color) determined by genotype +
environment.

Which of the following is an ex-
albuminous seeds?

a) Mustard b) Maize

¢) Coconut d) Rice
Ex-albuminous seeds= endosperm is
absorbed by the developing embryo;
cotyledons store food. Groundnut, Bean
Root Rot is more prevalent in -

a) Waterlogged b) Dry soil

c) Cold soil d) Sandy soil
Root Rot in jute (caused by
Macrophomina phaseolina) develops
best under warm, humid, and poorly
drained conditions.

Olericulture is the study dealing with-
b) Vegetables

d) Rice

a) Fruits
¢) Silk worms
Olericulture is the branch of
horticulture concerned with
cultivation, storage, and marketing of
vegetables.

Which of the following is the most

common available form of nitrogen for

plants?
a) N2 gas b) NH4*
c) NO2~ d) Urea

Plants cannot use atmospheric N
directly. Soil nitrogen is available
mainly as ammonium (NHa") and

nitrate (NOs~) ions.

oY,

09,

b,

5.

80

Late Blight is more severe in -

a) High humidity

b) Hot, dry conditions

¢) Sandy soils

d) During frost only

Late Blight of potato (Phytophthora
infestans) thrives in cool, humid, and
wet conditions.

Basal application of fertilizer is applied -
a) Only on leaves

b) During flowering

c) After harvest

d) Before sowing

Basal application refers to fertilizer
applied at the time of planting or
before sowing.

Tuber infection in Early Blight shows -
a) Dark, sunken, concentric rings

b) White powdery coating

c) Black scurf

d) Water-soaked lesions

Early Blight (A/ternaria solani) infects
tubers causing dark, sunken lesions
with concentric rings.

Rice leaves develop small brown
lesions with dark margins, causing
grain discoloration. Which disease?
a) Rice blast b) BLB

c) Sheath blight d) Brown spot
Caused by Bipolaris oryzae, affects

leaves and grains.

. Excess application of boron in soil

causes -

a) Chlorosis in older leaves
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b) Marginal leaf necrosis
c) Purple coloration of leaves
d) Poor root growth
Boron toxicity mainly infests as
necrosis along leaf margins, especially
in older leaves.
85. Which nutrient shows antagonism with
zinc (Zn) when applied in excess?
a) Iron (Fe)
b) Phosphorus (P)
¢) Potassium (K)
d) Sulphur (S)
Excess phosphorus in soil can reduce
zinc availability to plants due to
formation of insoluble Zn-phosphate
compounds.
82. The main symptom of stem borer
attack is -

a) Deadhearts  b) Whiteheads
c) Leaf rolling d) Leaf spots
Deadhearts occur when stem borer
larvae (Tryporyza incertulas) feed
inside the stem of young seedlings,

causing the central shoot to wilt and
die.

89. “CIMMYT” is an organization working

for the improvement of-

a) Rice and Maize

b) Wheat and Maize

c) Agricultural crops

d) Pulses and oil seed

CIMMYT stands for International Maize

and Wheat Improvement Center.

88.

8¢.

8V,

849,

Which technology uses GPS and
sensors to monitor crop conditions
and soil properties?

a) Organic farming

b) Precision agriculture

¢) Conventional farming

d) Agroforestry

Precision agriculture involves the use
of GPS, GIS, drones, and soil/crop
sensors to monitor field variability and
optimize fertilizer, water, and pesticide
application.

Marker-assisted selection (MAS) helps
in -

a) Identifying desirable genes

b) Soil irrigation

¢) Harvesting crops

d) Pest monitoring

MAS 26T @30 Sy Sfen aews
&Y& F Terper NFF JIYF FCA A5
sire=e fofes ¢ fdiva s03 T T
& 929 ea, N @9 df oty e,
LN FAZNT !, A2 T T |

Mulching in modern agriculture helps
in -

a) Moisture conservation

b) Weed control

c) Soil temperature regulation

d) All of the above

BRRI Dhan 114 is developed to resist
which disease?

a) Leaf blast

b) Sheath blight

c) Bacterial leaf blight
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d) Rice tungro
BRRI Dhan 114 is a long-duration rice
variety developed by the Bangladesh
Rice Research Institute (BRRI) for the
Boro season. Its key feature is its strong
resistance to blast,
8v-. Which innovative farming practice is
being promoted in Bangladesh to
enhance climate resilience?
a) Floating cultivation
b) Vertical farming
¢) Hydroponics
d) Aeroponics
Floating cultivation (also called floating
raft cultivation) is a traditional and
innovative practice in Bangladesh.

85. What is the focus of the '"National

Agricultural Olympiad 2025' in
Bangladesh?
a) Promoting traditional farming
techniques
b) Empowering youth in sustainable
agriculture
c) Setting national agricultural policies
d) Organizing agricultural trade fairs
G F SfERIe 03¢ AT 7
FAECF TG ¢ FAOMRC FAK &
fTEIz <41 TR, TS Ol THIA G2
G P AT TIF© T ¢ Wl
TG FACS A |

¢o. Which of the following diseases is

caused by a fungus?

a) Late blight

b) Citrus greening

(R

@R

@9.

¢) Banana bunchy top
d) Rice tungro
Late blight is a fungal-like disease
(caused by Phytophthora infestans, an
oomycete) that primarily affects potato
and tomato crops,
Variable Rate Technology (VRT) is
used to -
a) Apply fertilizers according to field
variability
b) Harvest crops
c) Control weeds manually
d) Monitor weather
VRT is a precision agriculture
technique that applies inputs
(fertilizers, pesticides, water) at
variable rates based on soil fertility,
crop needs, and field conditions.
Which of the following bacteria forms
nodules in leguminous plants for
nitrogen fixation?
b) Rhizobium

d) Azospirillum

a) Azotobacter
c) Clostridium
Rhizobium bacteria form symbiotic
nodules in the roots of leguminous
plants (such as beans, peas, and
clover)

Air pollution is caused by-

a) Sewage b) Smoke

c) Insecticides d) Loud speakers
Air pollution occurs when harmful
substances such as smoke, dust, fumes,

and gases are released into the

atmosphere, degrading air quality.
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Salt tolerant crop is-
b) Potato
d) Tomato

a) Garlic
c) Cowpea
Cowpea (Vigna unguiculata) is a salt-
tolerant crop, meaning it can grow in
soils with higher salinity compared to
sensitive crops.

Soil salinity is measured by:

a) pH meter

b) Electrical conductivity (EC) meter

¢) Thermometer

d) Barometer

Soil salinity refers to the concentration
of soluble salts in the soil. It is
commonly measured using an
Electrical Conductivity (EC) meter. pH
meter: Measures soil acidity or

alkalinity.

. What is the main advantage of vertical

farming?

a) Requires more land

b) Reduces water and land usage

c) Uses only traditional soil

d) Relies on seasonal crops only
The main advantage of vertical
farming is that it reduces water and
land usage while increasing crop yield.
Aquaponics is a combination of:

a) Fish farming and hydroponics

b) Rice and wheat rotation

c) Organic farming and pesticide
spraying

d) Livestock and poultry farming

Aquaponics is a sustainable food
production system that combines
aquaculture (the cultivation of aquatic
animals like fish) with hydroponics
(growing plants without soil).

What was the main reason for the

Irish Potato Famine (1845-1852)?

(¢

a) Drought in Ireland
b) Potato blight
¢) Overpopulation of Ireland
d) Excessive rainfall only
The Irish Potato Famine was primarily
caused by potato blight, a disease
caused by the oomycete Phytophthora
infestans.
@5. Management of stem borer includes -
a) Use of resistant varieties
b) Light traps
c) Proper field sanitation
d) All of the above
vo. Which of the following is the main
function of zinc in plants?
<) Component of chlorophyll
¥) Helps in Auxin synthesis
%) Interveinal chlorosis
¥) Osmotic regulation
Zinc (Zn) is an essential micronutrient
for plants. Its main function is Auxin
synthesis
b3, The amount of water to be applied in
irrigation scheduling is based on:
a) Crop evapotranspiration
b) Soil pH

c) Soil color

Warnning: Live MCQ™ -49 e S055 FE120 W2+ A€ AR | Seuie T @Al A @F JI2E AL 09 @ T S2=1!

GETITON

Join Now p | RSN

B Get it from
M Microsoft

Yy @ livemca.com @ 01701377322




L)

Live
MCQ
i ST T, S fafer

LR

YO,

u8,

Le.

d) Number of weeds

Crop evapotranspiration (ETc) is the
total amount of water a crop uses
from the soil and through its leaves.
Which nutrient is essential for
chlorophyll formation?

b) Phosphorus
d) Zinc

a) Nitrogen
¢) Potassium
Nitrogen is an essential component of
chlorophyll, the green pigment
responsible for photosynthesis in
plants.

Which nutrient is a component of ATP
and nucleic acids?

a) Calciumb) Magnesium

¢) Zinc d) Phosphorus
Phosphorus is a key part of ATP
(adenosine triphosphate), the primary
energy currency of the cell.

Which Agro-Ecological Zone (AEZ) is
most suitable for rice cultivation in
Bangladesh?

a) Barind Tract

b) Ganges Tidal Floodplain

c) Madhupur Tract

d) Hill Tracts

The Ganges Tidal Floodplain has fertile
alluvial soils, adequate water supply,
and favorable climate, making it the
most suitable AEZ for rice cultivation
in Bangladesh.

Applying fertilizers along with
irrigation water is known as:

a) Broadcasting

Ly,

b9,

Y,

b) Fertigation
¢) Placement
d) Top dressing
Fertigation is the process of delivering
fertilizers through irrigation water,
which improves nutrient uptake and
reduces wastage.
Permanent wilting point (PWP) refers to:
a) The point at which crops cannot
recover from water stress
b) Soil saturation point
¢) Maximum rainfall absorption
d) Start of crop growth
This is called the Permanent Wilting
Point (PWP). It is the soil moisture
level below which a plant cannot
extract water, and wilting becomes
permanent even if water is later
supplied.
The main advantage of plough sole
placement is:
a) Reduces soil erosion
b) Minimizes fertilizer wastage
c) Increases water retention
d) Improves soil texture
Plough sole placement involves
placing fertilizers directly in the
plough layer or root zone.
Interveinal chlorosis of older leaves
indicates deficiency of:

b) Magnesium
d) Boron

a) Nitrogen

¢) Calcium
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This occurs because magnesium is a
central component of the chlorophyll
molecule

The main purpose of compost is:

a) Enhance natural soil fertility

b) Protect crops from diseases directly
c) Increase plant height artificially

d) Reduce the need for sunlight
Compost is decomposed organic matter
that enriches the soil with nutrients,
improves soil structure, and promotes
microbial activity, thereby naturally
improving soil fertility.

Single Super Phosphate (SSP) mainly
supplies:

a) Nitrogen b) Phosphorus
¢) Potassium d) Calcium
Single Super Phosphate (SSP) is a
chemical fertilizer that mainly supplies
phosphorus (P20s) to plants.

Pesticides that are absorbed and
circulated throughout the plant are
known as:

a) Contact pesticides

b) Systemic pesticides

c) Residual pesticides

d) Non-selective pesticides

R SIFE PIEBER T T MR
2T Y, T A Sencs (AITNTY
QTF T W (@: Ffeigfa) |
Nitrogen deficiency in plants generally
causes -

a) Chlorosis of older leaves first

Q0.

q8.

qe¢.

qu,

b) Chlorosis of younger leaves first
¢) Necrosis of leaf tips only

d) Wilting of roots

nitrogen (N) is a mobile nutrient in
plants, when deficiency occurs, the
plant reallocates nitrogen from older
leaves to younger ones, causing
yellowing (chlorosis) in older leaves
first.

Potassium deficiency in plants is
generally seen as -

a) Whip tail b) Khaira disease
c) Little leaf d) Tip necrosis

A classic symptom of this deficiency is
tip necrosis, also known as "leaf
scorch".

Solvents in pesticide formulations are
used to -

a) Kill pests directly

b) Dissolve the active ingredient

c) Increase stickiness

d) Act as carriers

Solvents makes the pesticides easier to

mix, apply or formulate into a stable

product.

Which of the following is not mixed
with urea?

a) COwdung b) Lime

c) Cpmpost d) Gypsum

Urea should not be mixed with lime
(Ca0) because lime is an alkaline
material.

Most fungal diseases are spread
through -
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a) Dry and wet weather

b) Wet and cold weather

¢) Dry and hot weather

d) Wet and hot weather

Wet and cold weather favors spore
germination and infection.

Which of the following is the most
fertile soil texture?

a) Alluvium soil b) Clay soil

¢) Loam soil d) silty Clay soil
Because it has a balanced mixture of
sand, silt, and clay.

Solid or liquid materials like talc or ash
used to carry pesticides are called -

a) Solvents b) Carriers
c) Adjuvants d) Emulsifiers
Carriers are inert, solid or liquid
materials used to dilute and transport
the active ingredient of a pesticide.

Which of the following is the part of

[\

plant disease triangle?
a) Environment b) Susceptible hosts

d) All of these

The plant disease triangle illustrates

c) Pathogen

that disease occurs only when three
factors interact.

The typical symptom of gall midge
infestation in rice is -

a) Leaf yellowing

b) Silver shoots

c) Brown spots on leaves

d) wilting of roots

Infested rice tillers become thin,

elongated, and pale green.

bo.

.

b9,

b8.

Inorganic mulches include -

a) Straw and hay

b) Grass clippings

c) Black plastic sheets

d) Leaf litter

Inorganic mulches are made from non-
biodegradable materials like plastic,
stones, or gravel.

The main goal of IPM is to -

a) Reduce pest population above
economic threshold

b) Reduce pest population below
economic threshold

c) Reduce pest population below
economic injury level

d) Reduce pest population Above
economic injury level

In Integrated Pest Management (IPM),
the aim is not to eradicate all pests,
but to keep their population below the
ETL

Salt loving plants are known as -

b) Glycophytes
d) Mesophytes

a) Xerophytes
c) Halophytes
Xerophytes - adapted to dry
conditions (e.g., cactus)

Glycophytes - salt-sensitive plants,
grow in non-saline soils

Mesophytes - plants that grow in
moderate water conditions

Emulsifiers in pesticide formulations -
a) Kill insects directly

b) Allow oil-based active ingredients

c) Help the spray stick to the plant
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v¢. Concentrate dust contains -
a) 10-40% active ingredient
b) Less than 10% active ingredient
c) More than 50% active ingredient
d) Only inert carrier
Concentrate dusts are a type of dry
pesticide formulation that contains a
higher percentage of the active
ingredient
. Organic matter in soil is the source of
a) Nitrogen, phosphorus, and sulfur
b) Nitrogen, sodium, Magnesium
c) Only phosphorus
d) Only potassium
Organic matter is composed of
decomposed plant and animal residues.
4. Mulching is especially useful in -
a) Conserve soil moisture
b) Wetlands only
c) Highly fertile soils only
d) Areas with heavy rainfall only
Mulching helps reduce evaporation,
retain soil moisture, control weeds,
and moderate soil temperature.
vb-. SRI method reduces -
a) Labor efficiency

b) Water productivity

¢) Seed requirement

b5,

do.

).

.

d) Crop yield

SRI method relduces Water use,
Pesticides and chemical fertilizers and
Seed requirement

Which of the following is a method of
agricultural extension?

a) Farmer field schools

b) Rice cultivation

c) Experienced farmer

d) None of these

where farmers learn by doing in
groups, guided by facilitators.

Which of the following pesticides is
used to control mites, ticks, and
spiders?

b) Acaricides

d) Molluscicides

a) Fumigants

c) Bactericides

Acaricides are pesticides that

specifically target mites, ticks, and

related arachnids (like some spider

species).

Which of the following is an example

of an organophosphate insecticide?
b) DDT

d) Endosulfan

a) Parathion
c) Aldrin
Malathion, Parathion, Chlorpyrifos are
common organophosphates.

A key advantage of powders and
granules is:

a) Short shelf-life

b) Long shelf-life

c) Easy to evaporate

d) Always need emulsifiers
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Powders and granules are dry
formulations of pesticides.

»9. Demonstration plots in extension are
used to -
a) Test new machinery
b) Show farmers the benefits of new
technologies
¢) Involving all the farmers
d) Training the farmer
Demonstration plots 2CT (RIB SFICIA
G (Small field) extension worker 3
progressive farmer IR T |

8. In order to raise soil Ph, one can use-
a) Limestone b) Urea
¢) Alluvium d) Basic fertilizer
lime is commonly applied to acidic
soils to neutralize acidity and increase
soil pH.

se¢. Which element occurs in DNA?
a) Calciumb) Phosphorus
¢) Sulfur d) Natural agent
DNA (Deoxyribonucleic acid) contains
phosphate groups in its backbone

structure, linking the sugar molecules

(deoxyribose).

»v. Which is the edible part of a mango?
a) Epicarp b) Mesocarp
c) Endocarp d) Seed

Epicarp = outer skin (not edible in
mango).

Mesocarp = middle fleshy portion —
edible part.

Endocarp = hard stone covering the

seed.

»q. Fungi are -
a) Autotrophic
b) Heterotrophic
c) Photosynthetic
d) Chemoautotrophic
They are heterotrophic, meaning they
absorb nutrients from organic matter.
st-. Which of the following is a C4 plant?
a) Rice b) Wheat
c) Maize d) Potato
Examples include Maize, Sugarcane,
Sorghum, and Amaranth. Rice, Wheat-
C3
5. Which is a major disadvantage of EC
(Emulsifiable Concentrate)
formulations?
a) Cannot be mixed with water
b) Risk of phytotoxicity
c) Too weak to kill pests
d) Have no effect on insects
EC formulations are oil-based solutions
of pesticides that can be mixed with
water to form an emulsion.
oo, The main biochemical target of
organophosphates is -
a) DNA synthesis
b) Acetylcholinesterase enzyme
c) Photosynthesis
d) ATP production
Organophosphate insecticides inhibit
the enzyme acetylcholinesterase

(AChE) in the nervous system.
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Plant tissue culture can be used for -
a) Clonal propagation
b) Increasing pests

¢) Reducing soil fertility

Clonal propagation — producing
genetically identical plants

2. Callus in plant tissue culture is —
a) A differentiated tissue
b) An undifferentiated mass of cells

c) A type of root

d) A seedd) Killing weeds

Callus is a mass of undifferentiated plant
cells that forms when explants are
cultured on nutrient media with plant

growth regulators.

3. Plant tissue culture is primarily used
for -

a) Growing plants in soil

b) Growing plants in artificially

¢) Growing animals

d) Making fertilizers

Rapid multiplication of plants under

sterile and controlled conditions.

4, The natural enemies used in biological

control are -

a) Predators, parasites, pathogens

b) Herbicides, fungicides, insecticides

¢) Fertilizers, manures, compost

d) Pheromones and attractants

Biological control uses living organisms

(natural enemies) to reduce pest

populations.

5. The release of sterile male insects to

prevent reproduction in a pest population

is an example of which type of control?

a) Biological control

b) Genetic control

¢) Cultural control

d) Chemical control

Sterile Insect Technique (SIT) involves
releasing sterile males of a pest species
into the environment.

6. ETL helps farmers -

a) When apply pesticides

b) Ignore pest populations

¢) Wait until total crop damage occurs
d) Increase pesticide use unnecessarily
ETL (Economic Threshold Level) is the
pest population level at which control
measures should be applied to prevent
economic loss.

7. Which of the following statements is
correct?

a) Lower LDso indicates higher toxicity

b) Higher LDso indicates higher toxicity
c) LDso has no relation to toxicity

d) LDso measures pest population only
LDso (Lethal Dose 50%) is the amount of a
substance (pesticide, chemical) required to
kill 50% of a test population (usually lab
animals).

8. Why are rural youth important in
agricultural extension?

a) They are less productive

b) They are early adopters of innovations
¢) They migrate only to cities

d) They avoid new technologies

Rural youth are often more open-minded

and receptive to new technologies
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9. Which active compound is present in
Neem?

a) Nicotine b) Pyrethrin
¢) Azadirachtin  d) Rotenone
Azadirachtin is the major bioactive
compound found in Neem (Azadirachta
indica).

10. Thiophenes, which control root-knot
nematodes and soil insects, are found in -
b) Chili

d) Tobacco

a) Calotropis
c) Marigold
Marigold (Tagetes spp.) produces
thiophenes, natural compounds that act as
bio-nematicides and soil insecticides.

11. The process of converting ideas into
symbols, words, or pictures before sending
a message is called -

b) Encoding

d) Noise

a) Decoding
c) Feedback
It is the communication process. Source
— Message — Channel — Receiver —
Feedback

12. Feedback in communication is -

a) The initial idea

b) The response from the receiver

¢) The medium of communication

d) Any interference

Feedback is the reaction or response given
by the receiver back to the sender after
receiving the message.

13. Which is a non-verbal communication
method?

a) Face-to-face conversation

b) Body gestures and posters

¢) Training programs

d) Farmer meetings

Non-verbal communication conveys
messages without spoken or written
words, e.g., body language, gestures, facial
expressions, posters, charts, and visual
aids.

14. Which leadership style may lead to
low productivity due to lack of guidance
and supervision?

a) Democratic

b) Autocratic

c) Laissez-faire

d) Transformational

Laissez-faire leadership is characterized by
minimal guidance and delegation of
decision-making to team members.

15. Which of the following is a verbal
communication method in agricultural
extension?

a) Radio program b) Posters

c) Charts d) Demonstration plots

Verbal communication conveys
information through spoken or written
words.

16. Modern cultivars (HYVs) are mainly
characterized by -

a) Low yield but genetic uniformity

b) High yield and genetic uniformity

c) Pest resistance only

d) Natural cross-pollination ability

HYVs (High Yielding Varieties) are bred to
produce higher crop yields compared to
traditional varieties.

17. Recording and maintaining germplasm
information in databases is part of -

a) Documentation b) Utilization

c) Conservation  d) Exploration
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Documentation involves recording,
organizing, and maintaining information
18. Norms, culture, and opinion leaders
belong to which element of diffusion?

a) Communication channel

b) Social system

c) Time factor

d) Innovation

In diffusion of innovations, the social
system includes the structure, norms,
values, and influential members

19. The disadvantage of pure line selection
is -

a) Less uniformity

b) More heterozygosity

¢) Narrow genetic base

d) High genetic variation

Pure line selection 2C1 @36 homozygous
T (A Sfew v 41 @R selfing
AT NG S AT 41 |

20. In mass selection, plants are selected
based on -

a) Progeny test only

b) Plant phenotype

c) Crosses with other plants

d) Mutation breeding

Superior plants are selected based on their
observable traits (phenotype).

21. Thermophilic microorganisms grow

well at -
a) 0-20°C b) 20-40°C
c) 45-70°C d) Above 100°C

Thermophiles are microorganisms that
thrive at high temperatures, typically 45-
80°C.

22. Removal of exchangeable sodium from

the soil is called -

a) Leaching

b) Gypsum application

¢) Salinization

d) Mulching

Gypsum (CaS0+2H20) is commonly applied
to sodic soils to replace exchangeable
sodium (Na*) with calcium (Ca?*).

23. In pedigree breeding, transgressive
segregants are individuals that -

a) Are weaker than both parents

b) Show traits equal to their parents

c) Are superior to both parents for a
particular trait

d) Fail to express any parental traits
Transgressive segregation q0 I ﬁ‘%
oI A1,

24, Emasculation is essential in plant
breeding to -

a) Produce hybrid seeds

b) Develop landraces

¢) Maintain genetic diversity only

d) Produce clonal plants

Emasculation is the process of removing
the anthers

25. Which category of PGR serves as the
"raw material" for future crop breeding?
a) Landraces and wild relatives

b) Obsolete cultivars only

c) Fertilizer-responsive varieties

d) Chemical treatments

Landraces and wild relatives are rich in
genetic diversity

26. The alternative method for Jhum
cultivation is known as -

b) SALT

c) SRI d) Intercropping

a) Hydroponics
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SALT (Sloping Agricultural Land

Technique)

27. What is hulling percentage in rice?
a) 50% b) 65%

c) 80% d) 90%

Hulling percentage in rice refers to the
ratio of the weight of the brown rice
obtained to the total weight of the paddy
rice.

28. What is ginning in cotton?

a) Spinning cotton fibers

b) Separating fiber from seed cotton

c) Planting cotton seeds

d) Fertilizer application

Ginning is the crucial first step in
processing raw

29. What is herbicide drift?

a) Applying herbicides to soil

b) Movement of herbicides away from
target due to wind

c) Herbicide absorption by leaves

d) Mixing herbicides with fertilizers
Herbicide drift <6 ¥4 Herbicide 9% (=5
(RG5! A I TGS GFAIFIF AR A
qY, ARHB IS A GO (2 FAF FIAC |

30. Irrigation water with SAR value more

than - is harmful for crops?

a) 5 b) 10

c) 15 d) 20

The Sodium Adsorption Ratio (SAR) is a
measure of the relative proportion of
sodium ions.

31. B line in hybrid seed production is
known as -

b) Female line

a) Male line

¢) Maintainer line d) Fertile line

B line — Maintains A line without
introducing fertility

32. Carbon credit refers to -

a) Sale of fertilizers

b) Reducing 1 ton CO:

¢) Soil carbon content

d) Crop residue management

Reducing 1 ton CO: or equivalent
greenhouse gas

33. What is Pistil?

a) pistil is visible structure of fused
carpels

b) pistil is male reproductive part

c) pistil is flower

d) No difference

Syncarpous ¥, GIIEF carpel 9Ffqe 2
3B pistil A5 I, AV FEE [ AT 9 |
34. Before release, a variety must be -

a) Distinct, uniform, and stable

b) Only high-yielding

c) Only pest-resistant

d) Only genetically modified

For a variety to be officially released, it
must meet DUS criteria: Distinct, uniform,
and stable

35. VCU Testing stands for -

a) Variety Cultivation Utility

b) Value for Cultivation and Use

c) Verified Crop Uniformity

d) Varietal Comparative Utility

VCU testing evaluates a new crop variety
36. The ability of a single plant cell to
develop into a whole plant is called -

a) Morphogenesis

b) Differentiation

¢) Totipotency

d) Organogenesis
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Totipotency is the capacity of a single

plant cell to regenerate into a complete

plant, given the proper culture conditions.

37. Which enzyme is known as biological
scissors?

a) DNA ligase

b) Restriction endonuclease

c) DNA polymerase

d) Reverse transcriptase

Restriction endonucleases (restriction
enzymes) cut DNA at specific recognition
sequences,

38. The technique used to amplify DNA in
vitro is -

a) Blotting b) PCR

c) Electrophoresis d) Cloning

PCR (Polymerase Chain Reaction)

39. The phenomenon where somatic cells
develop into embryos is called -

a) Organogenesis

b) Somatic embryogenesis

c) Differentiation

d) Clonal propagation

Somatic embryogenesis is the process
where somatic (non-reproductive) cells
form embryos that can develop into
complete plants.

40. What is relay cropping?

a) Planting two crops in same season
sequentially

b) Growing crops in greenhouses

¢) Growing crops hydroponically

d) Crop rotation after a year

1 @i (Relay cropping) J#1C® (IR
G5 P “fforE 2T A FIOE W
G TS G G P (@19 el

41. Golden Rice is genetically engineered
to produce -
a) Vitamin A b) Vitamin C

c) Iron d) Folic acid
Golden Rice contains genes from daffodil
or maize that enable the production of B-
carotene, a precursor of Vitamin A, in the
rice endosperm.

42. Nucleic acids are polymers of -

a) Amino acids

b) Nucleotides

c) Fatty acids

d) Monosaccharides

Nucleic acids (DNA and RNA) are polymers
of nucleotides,

nucleotides= Phosphate + Pentose sugar +
Nitrogen base

43, Autoclaving in tissue culture is done at
a) 100°C, normal pressure

b) 121°C, 15 psi, 15-20 min

¢) 200°C, 30 psi, 1 hour

d) 80°C, 10 psi, 5 min

Autoclaving is used to sterilize culture
media.

44. A bacterium that has successfully
acquired a plasmid is called -

a) Hybrid bacterium

b) Recombinant virus

c) Transformed bacterium

d) Host bacterium

Transformed bacterium refers to a
bacterium that has taken up foreign DNA,
such as a plasmid, and incorporated it
into its genetic material.

45. Which sterilizing agent is commonly

used for explant surface sterilization?
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a) Ethanol (70%)

b) Glucose solution

¢) Vitamin C

d) Sodium chloride

70% ethanol is commonly used to surface-
sterilize plant explants

46, Loose smut of wheat is caused by -

a) Ustilago tritici

b) Puccinia graminis

c) Tilletia caries

d) Alternaria triticina

Loose smut is a fungal disease of wheat
caused by Ustilago tritici.

47, Chlorosis occurs when plants are
grown in -

a) Iron-deficient soils

b) Nitrogen-rich soils

c) Waterlogged soils only

d) Saline soils only

Chlorosis is the yellowing of leaves due to
insufficient chlorophyll formation, often
caused by deficiency of micronutrients
like iron, magnesium, or manganese.

48. Plants absorb most of the water
needed by them through -

a) Embryonic zone

b) Zone of elongation

¢) Root hairs

d) Growing point

Roots, especially root hairs, are the main
sites for water absorption from the soil.
49. A plant that flowers in its second year
of growth and then dies is called -

a) Annual b) Biennial
c) Perennial d) Ephemeral
Biennial plants complete their life cycle in

two years

50. The first transgenic plant produced in
the world was -

b) Tomato
d) Cotton

a) Tobacco
c) Potato
Tobacco was the first plant to be
genetically engineered (transgenic) in the
1980s
51. Bolting in biennial plants like cabbage
and carrot is promoted by -
b) Gibberellins

d) Ethylene

a) Auxins

¢) Cytokinins
Bolting is the premature flowering of
biennial plants.

52. Which forest type in Bangladesh sheds
its leaves seasonally?

a) Tropical Moist Evergreen

b) Tropical Moist Semi-Evergreen

¢) Tropical Moist Deciduous

d) Mangrove

Shed their leaves during the dry winter
months.

53. Mangrove forest species show special
adaptations like -

a) Pneumatophores for breathing in
waterlogged soil

b) Deep roots for dry soil

c) Needle-like leaves for cold

d) Annual leaf shedding

Pneumatophores: These are specialized
root structures that grow vertically out of
the anoxic (oxygen-deficient) soil and
water.

54. The application of which plant
hormone can induce parthenocarpy?

a) Gibberellins b) Abscisic acid

c) Ethylene d) Cytokinins

GETITON

& Download on the
P> Google Play [l 8 App Store

[ Get it from
M Microsoft

Join Now P

Warnning: Live MCQ™ -a31 538 S055 SPRIE5 @iz 91 520 | weufe uferss @i M a3 A2 ABEE o0 8 weam Somi!

Yy @ livemca.com @ 01701377322




L)

Live
MCQ

ST afo, sy fafer

Gibberellins can stimulate fruit
development without fertilization, leading
to seedless fruits (parthenocarpy).

55. Root system in monocot plants is
generally:

a) Tap root

b) Fibrous root

¢) Adventitious root only

d) Aerial root

Monocot plants usually develop a fibrous
root system, and parallel leaf venation
56. Cyclones affect agriculture mainly
through:

a) High temperature stress

b) Strong winds and heavy rainfall

c) Soil salinity reduction

d) Pest resistance

Cyclones cause crop damage, lodging, and
soil erosion primarily due to strong winds
and heavy rainfall.

57. How do CFCs damage the ozone layer?
a) By absorbing UV radiation

b) By releasing chlorine atoms

¢) By increasing greenhouse effect

d) By producing oxygen

CFCs release chlorine atoms in the
stratosphere, which react with ozone (0s)
molecules and break them down, leading
to ozone depletion.

58. Which of the following is true?

a) BOD is always higher than COD

b) COD is always higher than BOD

c) BOD = COD

d) Neither BOD nor COD measures oxygen
COD is chemical and BOD is biochemical
59. Which of the following is a common

oxidant used in COD measurement?

a) Oxygen gas

b) Potassium dichromate

¢) Sodium chloride

d) Ammonium nitrate

Chemical Oxygen Demand (COD) test to
oxidize both organic and inorganic
substances in water.

60. Soil pollution is mainly caused by:
a) Heavy metals, pesticides

b) Rainwater

¢) Photosynthesis

d) Wind erosion

Soil pollution occurs due to the
accumulation of toxic chemicals such as
heavy metals, pesticides, and industrial
waste, which degrade soil quality and
harm plants, animals, and humans.

61. Manual weeding, hoeing, and tillage
are examples of:

a) Biological control

b) Mechanical control

¢) Chemical control

d) Cultural control

62. Which of the following is NOT a
component of IWM?

a) Cultural control

b) Biological control

c¢) Mechanical control

d) Genetic modification of humans
Integrated Weed Management (IWM) uses
cultural, mechanical, chemical, and
biological methods to control weeds.
63. Which gas contributes the most to the
greenhouse effect?

a) Methane (CHa4)

b) Carbon dioxide (CO-)

¢) Nitrous oxide (N-0)
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d) Water vapor (H:0)

Carbon dioxide (49%), Methane (18%)

64. Which ocean phenomenon can
contribute to drought?

b) El Nifio

d) Both b and ¢

El Nifio (3% 8 % &I[® AR
THERCIS F19e 9) and La Nina (€9 € ‘Pjﬁ
2 TN & Aroe )

65. Hailstorms damage crops because they:

a) Tsunami

c) La Nifia

a) Improve pollination

b) Cause physical injury to plants

¢) Increase soil moisture

d) Promote root growth

Hailstones strike crops with high force,
bruising or breaking leaves, stems, and
fruits, which reduces yield and quality.
66. 2,4-D is mainly used in agriculture as -
a) Rooting agent

b) Weed killer

c) Fruit setting promoter

d) Ripening hormone

2,4-D (2,4-Dichlorophenoxyacetic acid) is a
synthetic auxin widely used as a selective
herbicide to control broadleaf weeds in
cereal crops.

67. Environmental benefits of agroforestry
include -

a) Reduced biodiversity

b) Carbon sequestration

c) Soil erosion only

d) Decreased microclimate stability
Agroforestry enhances the environment
by: Sequestering carbon in trees and soil,
Regulating microclimate, Reducing soil
erosion

68. Agroforestry integrates -

a) Trees and agriculture b) Only crops
c) Only livestock d) Only forestry
Agroforestry is the planned integration of
trees with crops and/or livestock on the
same land.

69. The minimum component of an
agroforestry system must include -

a) A woody perennial

b) Only annual crops

c) Only livestock

d) A water bodies

In agroforestry, at least one woody
perennial (tree or shrub) is essential.

70. Abscisic Acid (ABA) is mainly known
as -

a) Growth promoter

b) Growth inhibitor

c) Cell division promoter

d) Ripening hormone

Abscisic Acid (ABA) is a plant hormone
that mainly inhibits growth

71. Pruning is primarily done to:

a) Improve plant health

b) Increase pest attacks

¢) Reduce photosynthesis

d) Change soil texture

Pruning is the process of removing
specific parts of a plant.

72. Coppicing is a form of pruning used
to:

a) Remove the entire plant

b) Cut back a tree to stimulate new shoots
c) Harvest fruits only

d) Fertilize leaves

It's a traditional woodland management
technique where a tree or shrub is cut

close to the ground,
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73. Which test uses tetrazolium (TZ test)
to detect whether seeds are alive or dead?
a) Germination test

b) Viability test

c) Purity test

d) Seed health test

The tetrazolium (TZ) test is a viability test
that stains living tissues red.

74.Seed vigor is especially important
under:

a) Laboratory conditions only

b) Optimal field conditions

c) Stress conditions

d) Indoor germination

Seed vigor reflects the ability of seeds to
germinate and establish.

75. A chemical agent specifically designed
to kill weeds is called:

a) Herbicide

b) Miticide

c) Larvicide

d) Molluscicide

Herbicides are chemicals used to control
or eliminate unwanted plants (weeds),
76. Herbaceous perennials store food in
their:

a) Roots

b) Leaves only

c) Flowers only

d) Stem tips only

Herbaceous perennials survive adverse
seasons by storing carbohydrates and
nutrients in roots, rhizomes, bulbs, or
tubers.

77. Ethylene is also involved in:

a) Flower senescence

b) Seed germination

¢) Chlorophyll formation

d) Water absorption

Ethylene is a plant hormone that regulates
flower and leaf senescence, fruit ripening,
and abscission,

78. Inert ingredients in pesticide
formulations are also called:

a) Toxins

b) Additives

c) Pesticides

d) Nutrients

Inert ingredients in pesticides are
substances added to aid formulation,
improve stability, or enhance application.
They are not toxic themselves and are
often called additives.

79. For strawberry production, which
irrigation is most suitable?

a) Sprinkler Irrigation

b) Trickle Irrigation

c) Basin Irrigation

d) None of this

Trickle (drip) irrigation is ideal for
strawberries because it delivers water
directly to the root zone, conserves water,
and reduces leaf wetness, minimizing
disease incidence.

80. Plants producing both staminate
(male) and pistillate (female) flowers on
the same plant are called:

a) Dioecious

b) Monoecious

¢) Hermaphrodite

d) Polygamous

Monoecious plants have separate male and

female flowers on the same individual,
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whereas dioecious plants have male and
female flowers on separate plants.

81. Which longevity group has the
shortest lifespan?

a) Microbiotic

b) Mesobiotic

¢) Macrobiotic

d) Orthodox

Microbiotic seeds have the shortest
lifespan, typically a few days to a few
months,

82. In hypogeal germination:

a) Cotyledons rise above the soil

b) Cotyledons remain below the soil
surface

c) Cotyledons form flowers

d) Cotyledons decay immediately

In hypogeal germination, the cotyledons
stay below the soil while the epicotyl
elongates to push the plumule above the
ground.

83. Which system links research,
extension, and farmers for technology
transfer?

a) Lab-to-Market system

b) Training & Visit system

¢) Banking system

d) Marketing chain

The Training & Visit (T&V) system was
developed to connect agricultural
research, extension services, and farmers.
84. The pigment responsible for sensing
light in photoperiodism is:

a) Chlorophyll

b) Phytochrome

¢) Carotenoid

d) Xanthophyll

Phytochrome is a photoreceptor, a type of
protein with a light-absorbing
chromophore,

85. Artificial lighting can be used to
manipulate flowering in:

a) Short-day plants

b) Long-day plants

¢) Both short-day and long-day plants

d) Day-neutral plants

he flowering of both short-day and long-
day plants is regulated by the duration of
darkness, a phenomenon called
photoperiodism

86. Ethylene is synthesized in plants from:
a) Tryptophan

b) Methionine

c) Lysine

d) Glutamine

In plants, ethylene is synthesized from the
amino acid methionine via the S-
adenosylmethionine (SAM) pathway,

87. The part of a flower that produces

pollen is:
a) Pistil b) Stamen
c) Petal d) Sepal

The stamen is the male reproductive
organ of a flower. Its anther produces
pollen grains, which contain the male
gametes.

88. Total dissolved solids (TDS) in
irrigation water indicate:

a) Water color

b) Amount of dissolved salts

c) Water temperature

d) Crop growth stage
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TDS measures the total concentration of
dissolved inorganic salts and organic
matter in water, which affects soil salinity
and crop growth.

89. Which of the following is an advantage
of mutation breeding?

a) Produces new desirable traits quickly
b) Eliminates the need for sunlight

c) Prevents seed germination

d) Always reduces crop yield

Mutation breeding is a plant breeding
technique that uses mutagens (like
radiation or chemicals) to induce
mutations,

90. Which component of tea is responsible
for its antioxidant property?

a) Tannins

b) Proteins

c) Carbohydrates

d) Minerals

Tannins, specifically a type known as
catechins (polyphenols), are the primary
components in tea

91. In rubber tapping, the main product
obtained is:

a) 0il b) Latex

¢) Resin d) Juice

Latex is a milky white liquid that is
tapped from the Hevea brasiliensis tree
92. SALT involves planting:

a) Rows of nitrogen-fixing trees

b) Random trees in the field

c) Only annual crops

d) Only bamboo

The description of Sloping Agricultural
Land Technology (SALT) explicitly states

that the system "involves planting rows of
nitrogen-fixing trees

93. Permanent crops are planted on:

a) Every row

b) Every third strip

c) Alternate hedgerows only

d) Only the edges

In the Sloping Agricultural Land
Technology (SALT) system, permanent
crops are commonly planted on every
third strip.

94. Corrugation irrigation is most suitable
for:

a) Close growing crops

b) Widely spaced trees

c) Rainfed crops

d) Flooded crops

This method involves creating small,
shallow furrows called corrugations to
guide water across a field

95. Which stage is more critical in
sugarcane production?

a) Sprouting stage

b) Tiller initiation stage

c) Tillering stage

d) Milking stage

The sprouting stage is the most critical in
sugarcane production because successful
sprout emergence.

96. Ideal irrigation water has pH in the

range of:
a) 3.5 - 5.0 b) 6.5 - 8.5
c) 8.5 - 10.0 d) 5.0 - 6.0

Irrigation water with a pH of 6.5-8.5 is
considered ideal, as it is neither too acidic

nor too alkaline, ensuring proper nutrient
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availability and avoiding damage to crops
and soil.

97. Tea and Coffee seeds belong to which
category?
a) Orthodox b) Recalcitrant
c) Non-endospermic d) Dormant
Tea and Coffee seeds are recalcitrant,
meaning they are sensitive to desiccation
and cannot survive drying or freezing, so
they must be sown soon after harvesting.
98. Which of the following agents can be
used to induce mutations?

b) Sunlight only

d) Water

a) X-rays

¢) Soil bacteria

X-rays are a type of physical mutagen
that can induce mutations by causing
changes in the DNA sequence.

99. The main alkaloid present in tea that
acts as a stimulant is:

a) Caffeine b) Theobromine
¢) Nicotine d) Morphine

Caffeine is the primary stimulant alkaloid
found in tea leaves.

100. Which of the following crops
commonly uses a tapping system?

a) Rice b) Date palm

c) Wheat d) Maize

tapping system is a method used to collect

sap or juice from plants
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