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ABSTRACT

A field experiment was conducted to study the effect of zinc (0, 25 & 50 Kg of
ZnSO4/ha), on the yield components and yield of ten rice cultivars viz., IET 4786, IR 68,
Lalat, IET 1809, Biplab, MTU 7029, Ajaya, MW 10, IR 50 and IET 10384 during wet season
(1999) at Pundibari, transplanted on 7th July, 1999 and also to observe the residual effect of
zinc on succeeding wheat variety ‘Sonalika’ in a rice-wheat cropping system.

Different levels of zinc sulphate had no significant influence on growth attributes and
yvield of wet season rice. However, soil application of zinc as zinc sulphate showed an
increasing trend. Application of 25 Kg. ZnSOu4/ha recorded the highest mean grain yield
(26.80 g/ha i.e., 1.72 percent increase over control) and the plots fertilised with 50 Kg.
ZnSOs/ha recorded mean grain yield to the tune of 26.73 g/ha. Grain yield was significantly
influenced due to the effect of rice cultivars. The highest grain yield (36.13 g/ha) recorded
with rice cultivar MTU 7029 was associated with higher number of matured panicles per
square metre. The decrease in yield was associated with decrease in the yield components. It
was also evident that the different rice cultivars had played a crucial role in the variation of
resp g x wvariati of response could be attributed to their genomic difference. The
results indicated that TR68 and TET 1809 were susceptible and cultivars Lalat and IR 50 were
tolerant cultivars to zinc. So adequate zinc fertilization to the soils is an essential pre-requisite
for obtaining higher yields in susceptible cultivars viz., IRG68 and 1ET 1809.

Grain yield of wheat during dry season (1999-2000) as succeeding crop in rice-wheat
cropping system significantly increased due to the residual effect of zinc The results
indicated that an increase of 13 .82 and 4.6 percent over control was recorded due to soil
residual effect application of 50 Kg and 25 Kg ZnSOus/ha in the preceeding rice crop.
However, higher wheat grain yield in rice wheat cropping system was obtained from the soils
(plots) where susceptible rice cultivars were transplanted and it might be associated with the
less utilisation of applied zinc to the previous wet season rice.
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INTRODUCTION

With the increased population growth the demand for food grains is increasing day by

day. So, West Bengal in general and the Terai zone of this state in particular needs more and

more food grain production, but as the geographical area is confined, so there is limited scope

for horizontal expansion. Therefore, the area under cultivation cannot be increased and

vertical expansion is the only possibility. In present condition intensified cropping of the
existing area is to be geared up to meet the challenge. So our main attempt will be to increase

the production per unit area.

The success of food grain production in India over the year is attributed to two crops
ie., Rice and Wheat. The rice - wheat system is covering about 10 m. ha area in India. Rice
and Wheat put together contribute about 7326 of the national food grain requirement Rice-
wheat is a common cropping sequence of Terai zone of West Bengal. In this zone nearly 45
2% and 4 2% of gross cropped area are occupied by winter rice and wheat respectively. There is
amplce scope of increasing the area under rice-wheat cropping system in this zone especially

in low land rice eco-system.

The Terai zone of West Bengal is basically and predominantly a rice growing arca.
rice hecight textured soil with low retention

In

Kharif season B0 2% of land is covered with
capacity and high rate of leaching appears to be important barrier to
winter rice. Almost uninterrupted rainfall during a part of monsoon months, commonly
causing low rate of photosynthate accumulation would also depress the
dis—appropriate disease and post
to low productivity

increasing the yield of

occurring in the area,
vield., Uninterrupted rainfall with high humidity causing
infestation seems to be another factor that would have been contributed

Occasional dry spell at the flowering time would also further add o low productivity. Apart
from aforesaid natural constraints, growing of traditional long duration local varieties with
relative high proportion and lower level of fertilizer use are to be the important physical

constraints in this zone. So attention is nceded to introduce high yielding rice varietices in this

area and to develop appropriate technology as well as corrective measures to enhance the
productivity of rice-wheat system as a whole.
Terai zone of West Bengal. There are

Wheat is the most important winter cerecal in
like prolonged winter and high

some natural advantages for higher productivity of wheat
residual moisture content in the soil at the initial phase of its growth (that used to save pre-

sowing irrigation) in this zone. Despite the prevalence of natural advantages, the low



productivity of wheat in this zone may be due to some constraints. Late sowing due to
delayed harvest of winter rice is one of the important constraint wheat sowing under rice-
wheat system is delayed due to late release of land causing low productivity 6f wheat. Before
1975 - 76 wheat was shown in the upland after harvest of Aus paddy or jute, but it is now a

common practice that wheat is grown in low and medium land after rice in the rice-wheat
system as upland has been occupied by vegetables or potato or mustard.

As pointed earlier, delayed rice harvest is one of the prominent reasons for delayed
wheat sowing. The research efforts should, therefore, aim at adjusting time of sowing for

both wheat and its proceeding crop rice with alternative varieties of varying duration with a
wview to achieving maximum possible economic returns.

The micronutrient problem in India has recently drawn attention of the agricultural
scientists. Micronutrient deficiency, although sporadic, has been observed more in light
textured and calcareous soils, soils of Terai zone of West Bengal are light textured and acidic
in nature. Such scoil with high rainfall has favoured high rate of leaching of plant nutrients and
thas creates the problem of micronutrient deficiency . ArTaoTriss the micronutrients A
deficicncy appears to be the most important nutritional factor limiting growth and yield of
wetland rice next to nbitrogen and phosphorous. Then again evidences show that =zinc has
residual offect on the succeedinge crop in the sequence, but in Terai zone of West Benazal
information in this aspect is meagre, more particularly in rice-wheat sequence. These fActors

wwarranted the need for a carefual study on the effect of =ine application on major crops of this
EerEres.

Application of Zinc in every yoear mmay create the problem of toxicity of =inc in soil
current alternate approach firrings thae gl

t= to soil aims at identifyinegs the cultivars havins
mreater tolarance o natural stross. CSGrowing of zince efficient cultivars on deficient soils can
mave Finc fortilizers, afler additional yvield advantage and reduce the land degradation in view
©of these facts. The present investigation was undartakon 1o sclect the rice variotioes for soils of’
Loww sanc statuas.

In consideration of the point raised, it was planned to carry out experiments having
the undermentioned objectives

To study the performance of rice varicties in zinc deficient soil.
To study the compatibilities of rice varicties with wheat to achieve high production in the
rice-wheat system.

1

2

3. To study the effect of zinc application on the growth attributes and yield of rice.

4. To study the after effect of zinc application to rice on growth attributes and yield of the
succeeding wheat crop.



REVIEW OF LITERATURE

Recent advancements in global agricultural productivity have lmd no historical

parallel. We are in the midst of the latest food production revolution the world has known.
of plants with special reference to

The growing knowledge of mineral nutrition
are possible through judicious

micronutrients has made us realise that great changes
application of certain inorganic substances.

The essentiality of micronutrients was proved
is one of the micronutrients
srowth. Zinc mainly serves as the

long before and their role in crop

production was also recognised =zinc which even in minute
quantities in soil, is indispensable for plant metal
component of a scries of enzymes- the catalyst for growth processes.
C(1948) and Skoog (1940) obscrved that sub-optimmal
A severe Zn deficiency brought about

leevels of auxin caused

Tuasi
a complete crop

dwarfismm and growth reduction

failure.

Zn deficiency in crop plants vie, rice & wheat, in one of the most comuemon foatures
the low land situation of Terai aproclimmatic region Many aspricultural soils of
conditions are incapable of mmeotins oven =inc

e f” TN . and K is somatines G
romoarchers have

obscrved in
T eras Mgy orclirnatic - sSawnsall c«lesrrrzaracd ferr
smclescguramtes

consceaqguacently,. the standasrd fesrtilivor recommendation
whenat croppings sy st

N today s qguest for higher crop production o i
extablizhed that in  smany such insStances  =inc  treatment  cowuld bring abowuat a  stoikinss
i rervesrment in the yvie
Pommingsia C3 OS7T> ot sl 1 DGO) reportecd Thimt  casse:  dm  Armapaortant o Prostesin
ies grrestesiza. A Loy supPply of miaac

T hercfisre. Zn-—daficient plant=s happoened to be oo
ixin—the mrowih prormmotings substances.

irmuarn produaction of A
st rmvorcdern agricwualioas introduaction  of hageh

sy mthesis.
ter plants resStricos oy

itk thes
N soil 1o a considerable extent

L e

C1975) found
Lrouxht about Zine daeficiency disorders
view of the physiological significance of Zinc
and submerzmed soil where =inc

appcecarcd that there was

Safaya or sl
wirwlcding varieties had
YW oshida (198 1) reported
in soils all over the

thart
world, in gmeneral,

POOr Presence
concoentration decreasced due to soil- submergence in particualar, it

enougsh scope of improvement of rice crop as well as yvield of rice based cropping system due

to zinc fertilization in rice and residual effect on the succeeding crops




2.1 Occurrence of zinc deficiency

Zinc deficiency of low natural to alkaline soils. In their experiments with barley, bean

& sunflowers. Sommer and Hipman (1926) reported that zinc was essential for the normal
growth of barley, buck wheat, bean and sunflowers.

Zhinevskaga (1958), chapman et al ,(1966), Katalymow (1969) and Mortved et al.,
(1972) reported the details regarding the occurrence of zinc deficiency and the effects of
various fertilizers containing zinc, particularly on carbonate or podzolized soil.

Thomson and Weier (1962) reported that Zn deficiency closely related to the

inhibition of RNA synthesis. The deficiency prevents the normal development of chloroplast
grana and vacuoles developed in them.

Mikkelsen and Shiou Kuo (1977) denoted =zinc deficiency as one of the most
important micronutrient problem encountered in rice-growing areas. Since first reported in
1966, it has been recognised as a wide spread disease
fertilizers and higher yield in many rice growing countries.

Rahimi

induced by the increasing use of

and Bussler (1978) reported that the first truly typical symptom of Zn
deficiency is the appearance of more or less visible to red pigment

in the epidermis cells.
Bussler (1981) reported from his different experiments that Zn deficiency

Symptoms are not
always identical in all crop plants

Yoshida (1981) reported that

direct sowmn

in severc case of Zn deficiency,
seedlings may die or

transplanted rice

sceds may fail to emerge In most cascs, however.
symptoms become visible about 2-3 weeks after transplanting in low land situation and
Spontanceous recovery from the deficiency may occur 6-8 wecks afler soil submergence

2Z.2 Diagnosis of =minc deficiency

The diagnosis of zinc deficiency reported to be difficult because different plants do
not alvways show the samece Plants suffering from “Zn

symptom deficiency often
chlorosis, pale green, yvellow or even white in the interveinal areas of the leaves.

show

The zince deficiency symptom in rice and wheat are described in detail as follows.
Z. 2.1 The deficiency symptom in rice

Karimm and Valmis (1962) reported that low land rice was more vulnerable to zinc
deficiency there fore, growing rice on permanently wet soils was frequently an early causality



of zinc deficiency. In rice, the middle ribs of young leaves turned yellowish green near the
base, but the discolouration decreased towards the tip. The leaves developed characteristic
brown rusty spots which coalesced and formed continuous brown areas. Dark brown necrotic
lesions appear at the tip of the older leaves. This is most common on the third leaf. The

lesions gradually spread to engulf the whole leaf, which twists towards the tip and then fold
downwards and stem growth was inhibited.

Tanaka and Yoshida (1970) found that in rice Zn deficiency was often accompanied
by wvisible symptoms of iron toxicities.

Bergmann (1992) observed that leaves that were just unfolding remained very small
and displayed the same chlorotic and necrotic lesions as older leaves. There was no tillering.

Few or no sced were produced. The whole plant gradually died when the deficiency persisted

in the field. The author and uneven stand of rice and stunted plants with brown rusty

appecarance and delayed maturity were indicative of zinc deficiency. The author reported that
zinc deficiency in rice is popularly familiar as ‘K haira® disease in India.
2. 2.2 The deficiency symptoms in wheat

Bergmann (1992) found that Zn deficiency appeared as fading of the middle of the

lowesr half of the lamina on the older leaves. The first symptoms of Zn deficiency were,

however, scen on the leaf next to the youngest. The chlorotic blotches appoearing on the upper
side of the older leaves of wheat plants formed an rregpular network. They first turned white,
then brown., unite and the whole leaf died. The younger leaves appeared to be normal lent
wwesres szoaalll

Followings the conumoenconent of the fadinges o the lamina, the aflocted leaves

developed minute radish-brown spots which tended 1o coalesce forming radish browvwn lesions.
These lesions later turned bBrown and limp. The leaves presented a withered look. In severe
Zn deficiency. the whole plant mixht Lo affected Tts maturity was delayed Grain formation
and ultimate yield were markedly reduced

2.3 Zinc status of soil

Schroo (1959); Lucas and Devis (1961); Jackson ot al

. (1967) reported from their
experiments that zinc deficiencies on acid soils

Aare mpmenerally associated with low soil zinc
content

Jensen and L.amm (1959) reported that the Zn content of soil was generally in the
range of 10-300 ppm. certainly Zn, becausec of its concentration. could be considered as a
trace element in soil.

TSNS
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Nena (1966) reported first that Zn had become an important wide spread problem.

Mikkelsen and Kuo (1976) found that deficiencies were correlated not with the total
Zn in the soil, but with a complex soil-plant system.

Kanwar and Randhawa (1967) IRRI (1968) reported that the total Zn content in
Indian soils varied within very wide limits, 2-120S ppm.

In West Bengal, Bondopadhya and Adhikari (1968) reported the Zn content to be 31~
77 ppm in soils where pH range from 5. 0-8.6.

IL.ucas and Knezek (1972) reviewed the climatic and soil
promote zinc deficiency in crop.

factor that secemed to
Very often,

sandy soils are deficient in available zinc. In
high rainfall arcas where acidic conditions prevailed, weathered minerals released zinc which
soon removed by leaching.

De and Chatterjee (1978) reported that

the content of zinc estimated to be 11-15 ppm
in upland soils of Nadia district as compared to (1S5S -18 ppm) in the medium land and 18
Ppem in low land rice soils.
Blasl and Mayr (1978) reported that availability

of iron in acid soils is implicated in
the development Zn deficiency. This is becnuse roots and nodes of maize for
“"bBlocked™ by excessive iron uptake
2.4 Fainc in soil

instance may be
solution
Flants absorbed ince mainly as

Zn+t2 ionsn., Owing 1o their poor mobility and the low
Zanve concentration Of the =soil solution, uptake iIs larsely by darect contact betwaeen root and
=il particloes It is Mot yet known o swhat desaros plants are also able tao atilise 7ol and
ZndOr)T ions sorbed on clay particles, crops vary jrcatly in their ability to absorb =inc
Yoshida (1975 o) reported that zince is only sparingsly soluble in soils. The availability
=il since and applied zince i=s amuch higher in upland soils then in submoeorged soils Soal
subLMmergence cnused a substantial decrease of the Zinoe concentration in the 50il solution. Aftcer
prrolonsgzed subMergence, the Zinc concentration tended tovward=s an
002 & O.O3 ppm

ultimate valuce betweoen

Halvorson and Lindsay (1977) reported that zinc chelats in 20il or nutritive solutions
are not taken up as chelats, only the metal ion being absorbed.

Samm—
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2.5 Varietal performance on zinc deficient soils

Some rise varieties differ in their ability to grow on zinc deficient soils. The varieties
susceptible to zinc deficiency appear to be less vigorous low tillering. B

In marginal zinc deficiency, the varietal difference may be significant on an extremely
deficient soil, however, zinc must be appeared to the soil to produce profitable yields.

2.6 Effect of zinc on growth & yield of rice and wheat

Atsttention of scientist has recently been attentively focused on the micronutrient
problem in India.

Micronutrient deficiency, although sporadic had generally been observed more in

light textured and calcareous soil. Acidic areas with light textured soil and high rainfall

accompanied by high rate of leaching for long period might also developed micronutrient
deficit tract. Adopting intensive cropping programme ~with hish
removed more nutrients from soil including micronutrients.

vielding wvarieties crops

The essentiality of zinc among the other micro nutrients was proved long before to
considerable effect on the mrowth and vield of rice and wheat in low lying situation of acidic
soils under rice-wheat Cropping sy stoian.

Z.6.1 Effects of zinc on ricae

Sharma 7 /., (1986) studicd the response of ricoe to Zine and evaluation of some soil

tests method for zine They reported the effect of zine application on yvield of rice and uptake
of mine by rice and suitability of extractent in some soils in the Bundel Khand region of M oe
The vield of rice simnificantly increascd with the application of zince to the =zinc- deficient
soils. Zine concentration in plant issue and zZine uptake by mrain and straw  also increased
mignificantly with =inc application.

Sarkar 7 aZ., (19858) reported that soil application of 20K ZnSOw/ ha., during final
land preparation of main field. gmave the highest yvield of paddy during carly wet season (crwes)
and dry season (Hora).

Paramasivan o7 /., C1990) studicd the response of Zince on low land rice undor
different scasons with different wvarieties in zinc deficient soils. The varieties viz., IR 50O

during Sornavari, TR 36 during Samba and ADT 36 during Navarai were studied in

randomised blocked designed replicated thrice. Four levels of soil application viz., 15.,30.45



& 60 Kg ZnSOuy/ha, with control and two levels viz.,, 0.5 & 1.0 % spray of zinc sulphate on
15th, 25th and 35th day after transplanting were tried the response through soil application

was maximum at 60 Kg zinc sulphate per hectare during Sornavri and Samb# seasons which

was at par with 45Kg znSOuw/ha. and the yield was maximum at 45 Kg ZnSOuha., in Navarai
which was at par with 30 Kg ZnSOu/ha.

2.6.2 Effect of zinc on wheat

Joshi & Joshi (1956), Joshi (1956a) reported that response to application of =zinc
increased when zinc was added with organic matter.

Kanwar (1964) reported that zinc sulpahate application to acid soils

increased the
wheat wvield significantly over NPK where no zinc was applied.
Grewal €7 al/., (1965) reported that application of zinc sulphate increased the yield of
wheat by 72 and 146 Kg /ha, at Kulu and Palampur respectively.

Samboornaraman «r af, (1968) reported the soil or spray application of zinc was
found to be effective in increasing the height of plant, number of tillers and dry wet of wheat
Plants.

Mohata orf cal/.., (1969) roeported that =oil application of ZnSO.,

increased the wheat
wield

Randhavwa or caf.. (1970

NMozumder C1973). B hardsvwaj amrred Prasad C1979)> =t
chatterjoc or al.. (1980) repoaortad that thhe Zn

application in soil increascd the wheat

yielcl
sigmaificantiy .

Shuklia and Raj (1976) conducted field trials with 21 wheat wva

AT A Poor =ince status and reported that the yvield losses differed by wupto

feties merosvwn on land

3ISTo.

Rattan et al | (1977) reported that zince sulphate was the most conmmon source of —inc

Althoush other sources such as Zine oxide, =Zinc FEIDT A, Zinc fruits ote . have been tostoed
Fatyal and Randhawa (1983) found that in wheat and other ficld crop=s  =oil

application as ZnSO, was found superior and was senerally recommendoed

Z. 6.3 Roesiduanl effects of mince in rice - wheat cropprings systorss

Boawan ef cl.., (196G0), Viets, (1961), Brown 7 c/., (1964) reported that the wide

spread occurrence of zinc deficiency could make it a serious nutritional problem. Fortunately,

zinc deficiencies were

relatively easy to correct, either with sprays or with soil application

-
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with zinc fertilizers. Usually soil applications in the range of 5 Kg /ha. of zinc would last 3-8
years.

Most soil tests extractants and plant-uptake trials indicated that zinc fertilizers had a
significant residual effect the persisted for several years, depending upon the crop, the soil
and the rates at which the fertilizers were applied.

Boawn ez al., (1960) reported that approximately 35%% of 18 Kg/ha., application of
zinc was still extractable with O. 1NHCI after 4 cropping seasons from the upper 20 cm of a
Ritz ville fine sandy loam. After 5 years no significant differences were found from plots
receiving upto 4.5 Kg /ha., over plots receiving no zinc fertilizer.

Brown et al., (1964) found that 2.5 ppm of zinc as ZnSO4s was adequate for 6 or 7
successive crops. When 12.5 ppm of zinc was added, 10 successive crops were grown in the
sreen house on a previously zince deficient soil without zinc deficiency recurring. Dithizone-
extractable zinc declined gradually with cropping and when it reach O.55 ppm. there was a
plant responsc to further addition of zinc.

Takkar e7 aZ., (1975) studied the effect direct and residual available zinc on yield, zinc
concentration and it s uptake by wheat and groundnut crops. Different rates of =inc
application (11,22 .33 44 & S5 Kga/ha ) had built up different levels of residunal available zinc,
and xigndificantly increased the zine content fifom deficient to sufficient levels., These levels of
Zince had sresulted in significant increase of =inc concentration and its uptake by wheat and
sEroundcdoaat swhich in tarn siamaticantly increased the wyield of thesoe crops The rosicdual
available =ince decreasced, though remained sienificantly higher than control
of every crop. Application rates of 11,22 23 33 44 & 55 Ko =inc/ha.
for atlaast 5. 7.9 11 & 13 crops respoectively.

aftoer the harvest
provided residunl =inc

Samui and Bhattacharyya (1976) obscrved in a plot trials that paddy yvield inocrsoascd
with increasing ~ine sulphate rates upto 20 Ko/ha were not affectad by P oand swere the
highest (200 w/plot) with GO Kg o, ¢+ 20 K ZoSOa/ha . compared with 1748 g without =
& ol wyield significantly doecreased with hisher ratecs of P - Zn. Fresh fodder yvields of
bersecem irn thhe

Howing seascon increasod by the residual eflect of GO < sz o, 1€ ¥ 3n
SO, and especially 60 K PO+ 30 Kag ZnSOo e/ /haa.

Agrarwala or cal.. (1980) reportaed that 18 field wtrnials were conducted at 15 diff

locations in central and ecastern U P to examine crop response to zince fertilization. Wheat,

rice and maize plants grown with less than O 39 ppm dithizone extractable zinc in non -



calcareous soils and less than 0.74 ppm zinc in alkaline soils exhibited foliar symptoms of
zinc deficiency and responded to zinc application. The paddy yield was increased by 50 %
(about 11.5 g/ha) at three location and that of wheat was increased by 30 2% (8.5 g/ha) at 9
locations. The magnitude of the yield response to zinc application was largely a function of

the native soil zinc but was also determine by the soil pH and calcareousness. Both wheat and

rice showed response to residual zinc during the following three cropping seasons but the
magnitude of response to residual zinc declined.

Bhardwaj and Prasad (1981) reported that among the four levels of soil applied zinc
sulphate, viz., 0,10, 20 and 40 Kg /ha., tried on rice, 20 Kg/ha., gave highest paddy grain
vield. The residue from 40Kg ZnSO4 /ha. applied to rice gave maximum grain yield of the

following wheat crop. No residual effect was found on subsequently grown 111 and IV crops.

Takkar and Nayyar (1982) conducted a field trial on a zinc-deficient highly sodic soil
of Ghabdan series to cvaluate the Ca and Zn nccds of the rice-wheat system. Treatments incl.
three rates of Ca (GO, G225, GSO percent gypsum requircment of soil) and three rates of Zn
(En,., Zng,, Zing: Kg Zo/ha) These were applied only to rice -1 and rice -V crops. Gypsum (Ca)
application significantly and markedly increasced the yicld, Ca

and Zn uptake in rice and
wheat crops. Zn application significantly improved the soil and plant =ince but the yield of
rice-1I, wheat -II, and wheat -IV crops were poorer then in Ca application treaument. When Zn
and Ca applied together, they markoedly and successively
revealing the deficiencies of both Ca and Zn.

wwasn recossmarmended to

increascd the yvicld and Zn uptake
A repeat application of Zn and Ca to rice

-~
adverse effect of high

counnter  the residual sodium caarbonate for
oprtirncarns crop smrowth in rice-wheat croppring systerm. Fhe result susgrested that traestaneant Ca,,
Fne. vwas the baat followed by € Zn,, or €aa Zaas

Terclaticar ot L R el C1LORND)

ez vescl that
directly

iy o chicks

irrespective  of
Mignitficantly &
Fotation comparcd with
wwith all sources of inorsanic

HeruarcCes, L AT A BT
ce and subsedguo Pproved the grain and

the corntrol.

vields <o

B e
th the crogrs i

Whe farrnyard maanuare i
»en

Fine increased the residuaal =inc .
recorded s =0

el der turn additive
» Emeain lessusrraes s

Aklgz S rmismed the status of [T FEA 7o
considearably cven after rice —chickpen crop rotationn

Patrtnaik and Raj (1999) conducted @ ficld experimoent with rice in Zn deficient soil 1o
s=tudy the direct, residual and cumulative effects of Zo oo

rice-rice cropping system

application of ZnSO. increased the prain yvield of rice response of marain yield aftlor

monal

4 seasons



(1 direct and 3 residuals) was highest (21.9 %) with 50 Kg ZnSO4/ha when compared to other

levels. The yield response with ZnSOgsha was highest (19.9 %) even after 8 seasons
indicating strong residual effects. Application of 75 Kg ZnSO4 (50 Kg initially and 25 Kg at
S5th seasons) gave the high cumulative (8 seasons response) effect. The yield increased was
5.1t/ha over control. Application of 12.5 Kg ZnSOu/ha in Zn deficient soil was not sufficient
to get optimum yields. Zn content in the index leaf samples increased with the increase in the
ZnSO4 application. Zn content also remained above the critical level even after 7 seasons in
the treatments, where ZnSO4 was applied initially, indicating that ZnSO4 has strong residual
effect. Soil available Zn after the harvest of each season crop also indicated strong residual
effect. The uptake in the Zn sulphate treated plots was significantly more than the control
plots.



MATERIALS & METHODS

The investigations seported in this manuscript were carried out during the Kharif seasons of
1999 and the rabi seasons of 1999-2000 to study the effect of zinc onrice cultivars and its residual
effect on wheat. The details of the experimental materials used, methods followed and the statistical
techniques adopted during the course of investigations have been discussed in this chapter.

3.1. Experimental Location

The field experiments were conducted at the Instructional Farm, Bidhanchandra Krishiviswa
Vidyalaya, North Bengal campus, Pundibari, Kooch Behar (West Bengal) for two consecutive sea-
sons at the same locations during the kharif season of 1999 and rabi season of 1999-2000. The Farm

is located at 26°19°N. latitude and 89°23” E. longitude and at an altitude of 43 meters above mean
sea level.

3.2 Agroclimatic condition of the research farm

The climate of the Terai zone is sub tropical in nature with distinctive characteristics of high
rainfall, high humidity and a prolonged winter. There are practically two dominent seasons in a year- an
extended winter or dry rabi season and a long rainy season. The winter, in most of the years sets in
after middle of October with a fall in night temperature and is extented upto March very light rainfall,
cool temperature and dry clear sunny day with occasional heavy rainfall and high humidity are the
characteristics of winter season. The wet or rainy season is characterised by hot and humid weather,
heavy precipitation by south west monsoon with cloudy overcast days and fewer hours of bright
sunshine. The monthly mean data prevailing to the period of experimentation is presented in the Table3 . 1
3.2.1. Rainfall

The rainfall with the onset of kharif season of 1999 was high and an amount of 862 .6 mm and
1081 .9 mm was received during the month of July and August, 1999 respectively lent converscly
small amount of rainfall was received at the onset of 2000 and almost no rainfall was received duting
winter months of November, December and January. The rainfall data is presented in table 3 1.
3.2.2 Temperature

Both the maximum and minimum temperature during both the years of experimentation were
recorded and presenmted in table 3 .1

Rise of temperature was observed from the month of June upto
October. Highest maximim temperatures were recorded in June and October ( 31.7°C) 1999 and in

April 2000 (31 _4 °C) and highest minimum temperature (24.1°C ) was recorded in August during rice
growth. The average maximum temperature ranged from 26 .2°C to 31.7°C in 1999 and 22 .9°C to
31.4°C in 2000 . The temperature (maximum and minimum) began to rise from February onwards.
The average minimim temperature varied from 11.3 °C to 24.1 °C and 8.8°C to 18.8°C during the

years of 1999 and 2000, respectively. January and February were the colder months (S_SOC). Mini-
mum temperature was highest in August (24.1°C) during 1999 and in April (18.8°C) during 2000.



3.2.3 Relative Humidity

The monthly mean maximum relative humidity varied from 92 to 97 % and 88to 97% during

the years of experimentation of 1999 and 2000, respectively. The minimim relative humidity varied
from 53 to 79% in 1999 and 46 to 59 % in 2000. Lower percent of relative humidity was recorded
during December, 1999 and in March, 2000.

3.2.4 Bright Sunshine Hours

The monthly sunshine hours varied from 3.4 to 8.6 hours and 6.7 to 8.4 hours during the years
of 1999 and 2000, respectively. The highest sunshine hour was recorded in the month of November,

1999 (8.6) and in the month of February, 2000 (8.4) and the minimum sunshine hours was observed in
the month of July, 1999 (3.4) and January, 2000 (6.7)

3.3.5. Experimental Soil

The topography of the land, where the investigations were undertaken, was medium in situa-
tion endowed with good drainage facility. The soil of the experimental field were sandy loam in texture,
a true representative of the region. Composite soil samples from all the experimental plots were col-
lected and analysed before starting the experiment. The physico-chemical properties of the soil are
given in table 3.2,

Table 3.1. Metrological monthly mean data prevailing to the periods of experimentation.

Year 1999

Month I Temperature(°C) I Humidity (%%) ] Rainfall (mm) | Sunshine
I DAax. Min. | DAax Min. |
June b 5 W g 23 .6 o2 e 745 .2 S.2
July 30.7 24.0 o6 e B62 6 3.4
Avagzust 30.8 24.1 oS5 s 1081.9 3.8
September S%.1 23.0 9s T 261.7 S.7
October 2877 21.4 o7 72 445 .6 7.0
November 29.5 1S5.9 e 56 000.0 85 6
December 26.2 ik .3 95 53 000. 0O 8.4

Year 2000

Month L Temperature (7°C) I Humi::lity >o) ] Rainfall Grmuan) Sunshine
| Max. NMin. | Max Min. | (hr)
January 2.9 8|28 o7 53 0.0 &7
February 24.3 8.8 oS 46 20.7 8.4
March 28 .8 14.2 88 46 155 7.4
April 32.00 20.00 i | 45 3097.8 -




Table 3.2 Physico - Chemical properties of soil.

A. Mechanical composition of soil (0-15 cm)

Particulars Particles size Method employed
distribution (%)
Sand 62.34 Bouyoucoshy hydrometre
Silt 20.85 ( Piper, 1950)
Clay 16.81

B. Physical Properties of soil ( 0-90 cm)

Particulars Soil profile depth ( cm ) Method of employed
0-15 | 15-30 | 30-4a5 | as-60| 60-90
i) Bulk density 1.45 1.42 1.41 1.38 1.38 Core sample ( Piper, 1950 )
Cgm 3)
ii) Field capacity 37.43 36.24 31.81 20.74 15.24 Field sample (Piper , 1950)
C2%)

C. Chemical properties of soil ( 0-15 c¢m)

Particulars I Value | Method employed
(G) PH ( soil:water::1:2.5) 5.80 PH meter
1.0% Walklay & black method

(i) Organic Carbon (2%)
(i) Cation exchange Capacity 16.72
CEC (me/100s)

Ammonium acetate methods
(Jackson, 1967)

Gv)Total nitrogen (26) .10 Modiftied Kjeldahl
method (Jackson, 1967)

VD TN 10 20

(vi) Available Phosphorous (kg/ha) 16 Bray's No.1 method

(Jackson, 1967)

(wvii) Available Potassium (kg/ha) 128.23 Flame Mhotometer method
(Jackson, 1967)

3.4 Previous cropping history of the experimental plot

A cropping sequence of rice- mustard was practised in the experimental site for last three
years before this experimentation.



3.5 Experimental details
3.5.1. Agricultural operation r

Proper care was taken for management of all the experimental plots begining from trans-
planting/sowing to harvest for the experimentation during both the seasons namely kharif (rice) and
rabi (wheat ). The details of the field operations are given in table 3 3.

3.5.2. Sowing of seeds in seed bed

Seeds were soaked overnight in plain water for easy germination in seed bed. Seeds
were sown by broad casting.

3.5.3. Land preparation

One deep ploughing by tractor followed by two ploughings by power teller to obtain a

good tilth. The weeds and stubles were removed and cleaned. Levelling was done and drainage cum
irrigation channels were made.

3.5.4. Harvesting and threshing

Harvesting of the experimental plots were done discarding the border rows. Threshing was
done with the help of pedal thresher. The straw and grains were separately dried in the sun and after
proper cleaning and drying, grains and straws of each plots were weighed and then yield was calcu-
lated

3.3 Details of general field operations
3.3.1 Fihield operations in the rice plots

Opcocrations l EKharif rice (1999)

i Sowing of sceds in seced bed 8.6.99
i1) Land preparation 20.6.99
iii) Preparation of bounds, channels and beds 2.7.99
iv) Applicaton of :

a) Zinc sulphate 5.7.99

b) Fertilizer 5.7.99
v) Transplanting 7.7.99
vi) Interculture operation 22.7.99
wvii) Top dressing

a) The first one 29.7.99

b)) The second one 21.8.99
wviii) Harvesting and processing 27.10.99

15.11.99

17.11:99




3.3.2 Field operations in the wheat plots

Operations Wheat (1999 - 2000)

i) Final Land preparation 13.12.99/14.12.99

ii) Preparation of bunds, channels and beds

15.12.99
iii) Basal application of fertilizers 20.12.99
iv) Date of sowing 20.12.99
v) Top dressing 18.01.2000
vi) Irigation : 11.01.2000
vii) Hatvesting 07.04.2000
viii) Threshing

12.04.2000

3.5.5 Particulars about the cultivars used in the experiment

The cultivars used in the experiment were IET 4786, IR 68, Lalat, IRT 1809, Biplab, MTU
7029, Ajaya, MW 10, IR SO and IET 10384. The necessary information regarding the cultivars are as
follows:

Ajaya : It was released by central variety Release committe in 1992, It is a derivative of the cross

between IET 4141 and CR 98- 7216. The duration of the crop is 125-130 days. The type of grain
is long bold.

IR 68 : Itis aderivative of IR19660 - 73 -4 & TR 2415-90-4-3-2, than back crossed with TR

5853~ 162-1 -2-3. It was released by IRRI1I in 1988. The duration of the variety is 120-125 days
and the type of grain is long slender.

Lalat = It is a derivative of OBS 677 x IR 2071 x VIKRAM x W 1273 _ It takes 125- 130 days
to mature and the type of grain is long slender.
TET 1809 :

Biplab : It takes 125 days to mature . The type of grain is bold.

MTU 7029 : It is a cross between Vasista in to Mahsuri. It was released in 1982 in A P. Plants
are secmi-dwarf. The crop durationis 110-115 days and the type of grain is long bold.

I T 4786 - Itis aderivative of CR 10-114 x CR-10-15. The duration of the cropis 112-115 days
and the type of grain is long slender.

MW 10 : Ittakes 110-115 days to matured and the type of grain is medium bold.

TR SO : Itisderivative of IR 2153-14-1-6-2Z x IR 28 x 1R 30. The crop duration is 110-115 days
and grain type is long bold.

ILE T 10384 : It is a short duration varicty and takes 105-110 days to mature.

3.5.6 Design and, Iayvyout
3.S.6.1.

Effect of three levels of zinc applied as zinc sulphate ( main plot treatment ) with ten different
cultivars ( sub-plot treatment ) of rice were studied in a split-plot design with three replications having
sub-plot size of 4m x 3m during kharif season of 1999 with assured drainage system. Altogether there



were thirty treatment combinations. The three levels of zinc sulphate were 0, 25 and 50kg ZnSO4/ha.
The ten cultivars of rice were IET 4786( V1), IR 68( V2), IET 9947 ( V3) IET 1809 ( Va), Biplab
(Vs), MTU 7029 ( Vi), Ajaya ( V7), MW 10 ( Vg), IR 50 ( Vo), and IET (10384) ( V10) respectively.

The three dozes of zinc sulphate were applied in the three main plots and ten cultivars of kharif rice
were randomly distributed in the sub-plots.

There were 90 plots which were provided with 25 cm height ridged on all the sides of sub-

plots. To provide drainage from each plot, adequate number of drainage channels were also con-
structed.

The treatment combinations were as follows.

ZnoV, ZnasVs ZnsoVe
ZnoVs ZnasoVs ZnsoVa
ZnoVy ZnosVe ZnsoV2
ZnoVg ZnosV4 ZnsoVy
ZnoVio ZnosVa ZnsoV)
ZnoVao Zno>sVsg ZnsoVs
ZnoV, Zno>sVe ZnsoVs
ZnoV ZnosVo ZnsoVa
ZnoVs Zna<sV, ZnsoVe
ZnoVe Znas5Vio ZnsoVio

The plots received uniformly a dose of 30:30:30::N: PO, 'K O kg/ha as based in the form
of urea, single super phosphate and murate of potash respectively. Another 30 kg of nitrogen per
hactre wes top dressed in two egqual splits at 21 and 42 days after transplanting (IDAT).

The plan of experimment is showmn in Fig 3.5
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Sub-plot size : 4m x 3m
Treatments :

Main plot : Zinc
Zny : Control

=z

Ty © Zinc sulphate @ 25 kg/ha
Ing : Zinc sulphate @ 50 kg/ha

Sub-plot : Cultivars of rice

V,: [ET 4786

V, . R68

Vy: [ET 9947
V. [ET 1809
Vs Biplab

Vs - MTU 7029
V;: Ajaya

Vy: MW10

Vo: IR50

Vio: [ET 10384 ,



3.6 Methods for recording yield, yield components and other
attributes of rice

-

Twelve sq.m. ( 4m x 3m ) area discarding border rows, was selected which was reserved for
yield assessment and the following observations were taken in each plot.

3.6.1 Grain yield

Plants from 12 m? area were harvested at ground level. They were then threshed, winowed

and sun dried separately for each treatment ( Plot-wise ) and the grain yields were calculated at 14 %

3.6.2 Straw yield

After threshing the straw bundles were allowed to dry in the field for about 2 to 3 days and

then the yield of straw was recorded for each plot. Both grain and straw yields of each plot were
converted in terms of g/ha.

3.6.3 Number of pamnicles/squre meter

An area of 1m x 1m gas marked out at random from where number of panicles were counted.
3.6.4 Number of filled grains per pamnicle

Ten panicles were selected at random from each plot and were brought to the laboratory.
They were then dried and threshed carefully. From those panicles filled grains and chaffy grains were
counted .

3.6.5 Test weight of grain

One thousand filled grains were counted and were sun dried. Their weights were taken scpa-
rately for each plot.
3.6.6 Height of the plants

Ten plants were sclected at random in cach plot and heights were measured firom ground level
to the tip of the panicles After this, average height of per plant was calculated .

3.7 Statistical interpretation of results

The statistical analysis of data, collected as described earlier, were done by calculating values
of C.D. at 526 ceritical difference at 526 level of significance) as described by Gomez, Cox and
cochran (1955 ) and pause and sukhatme ( 1967 )

Aol s




3.7.1 Methodlogy to determine the response of grain yield due to zinc

application in preceeding kharif rice

The equality of response effects due to two treatments is tested by Fisher test at 5% level of

significance. For identification of susceptable tolerance variety the specification of 95% confidence
limits are cousidered with law as

i) variety whose response is >upper control limit (UCL)i.e.™x +1.96 x SE (X) is taken as susceptable

2) Variety as response is <lower control limit (LCL)ie X-1.96 SE (X) is taken as tolerance.

3.7.2 Methods for recording yield, yield components and other attributes
of wheat

Six sq.m. ( 3 m x 2 m) area discarding border rows, was selected for yield assessm, ent and
the following observations were taken.

All plant matter was harvested at ground level. Harvesting area ( FLA) is recorded in sq.m. 100
spikes from harvested plant matter were selected at random. Fresh weight (FS) of the selected spikes
was taken. . After drying at 75 1o 80 C for two days, dry weight (IDS) of the spikes was recorded

After removal of 100 spikes, the fresh weight (FF2) of the remainings pla.nt matter was re-—
corded. The bundle is then sun dried sufficiently to facilitate the threshing Fresh grain weight from each
bundle (TU) was recorde. A sample of approximately 30gm from each grain sample was taken and
fresh esizght was recorded (WG). After ovendry at 75 to 80 C for 16 hrs the dry weizht (IDC) was
recorcded.

Al weigmhts were recorded in mrain. The yvield and vield components were determined by the
following formula used by r. K I3 Ssyre.. (Scnior Agronomist, Wheat/ Agronoimy Prosrammme,
CIMDNYT )

‘_D_g CFEs + 1FsS)
.7.> Biosmass ( lkg/liam ) — e e - 2 1O
DG o 1Gx (FBYES
W R rsY
3.7.4 Chwrnin yield ( kz/taa) - ——————————— e S e = 10
B.T7S Harvest Index — ca
FB + FS 100
3.7.6 Spikes er ¥ " amdesemm e e ——— 3 e
2 = FS = HA
s Grain yield ( kg/ha) at 0 26 H>0O
3.7.7 Grainperm® = .. ...ceees. e ( ka/ha At i ot =3 W x 100

1000 Kernel weight

Cx S
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Grains/m?2
Spikes/m?2

3.7.8 Grain per spike =

3.7.9 Test weight of grain

One thousand gfnins were counted and sundried. Their weights were taken separately for
each plot.

3.7.10 Height of the plants

Height of plant was recorded by randomly selecting ten p in h plot and average was
recorded. The heights were measured from ground -ur&oetoternnn-l spiketet:-nd it was done just
before harvesting.




RESULTS

Experiment No. 1 )

4.1 Title of Experiment

Studies on the effect of zinc on wet season rice in rice-wheat cropping system.
4.1.1 Yield Components
4.1.1.1 Number of matured panicles
4.1.1.1.1 Effect of zinc on number of matured panicles

There was no significant difference in the number of matured panicles per square
metre due to the application of different levels of zince sulphate (Table 4.1)
4. 1.1.1.2 Effect of cultivars

Treatment differences duc to the different rice cultivars were found to be significant.
It was revealed from the Table 4.1 that the highest number (346) of matured panicles

pPer

sqgquare metre recorded with the variety DMITU 7029 (Vo) where as the lowest number (205)
wwas obtained from the varicty TET 1809 (VL)
A 1. 1. 2.3 FifTec: of interaction Betw eess since and sice cualtivaaes

The: interaction effect bBotwaen Zine and rice cultivars on the nurmbos ot nmatuared
Ppanicles per =q. mm wvwas statistically significant The highest number (36G4) of matured panicles
SrEaT swaan srecorded whith the rice cualtivars MU 7029 (Vo) swhen treated withh 25 Ka =inc
sualp et e/ Fase e lowest numibes (IR 7)) wvas

obLrained with the: cualtivas 1ESX LI BODCV L) in The
control plots

2. 1.2 Numbesr of filled mymins per panicle
A Z.A EITect of minc

Number of filled grains per panicle swas significantly  influenced duc
application of zinc sulphate (Table 4.2). Number of filled grains per panicle wwas
higher (59) in plots where zince sulphates was applied at the rate of SO Ka/ha over control (56)
but did not differ markedly with SO Kz of ZnSOs/ha.

to the =moil
sigrualicantly

2. 1.2.2 Effect of cultivars on the yield of rice

Number of filled mrains per panicle differed sipnificantly due to the use of different
rice cultivars. Data found in Table 4.2

clearly indicated that the maximum number of filled




Table 4.1 Effect of zinc

and rice cultivars on a number of matured panicles/m?

Treatment Zny Znzs Znso L Mean
IET 4786 (V1) 297.33 250.33 266.67 271.00
IR 68 (V2) 264.00 287.33 272.00 274.00
IET 9947 (V3) 279.00 236.33 257.67 258.00
IET 1809 (VY 287.00 213.00 214.33 205.00
Biplab (Vs) 357.00 321.00 328.00 335.00
MTU 7029 (Ve) 320.67 364 .33 351.67 346.00
Ajaya (V3) 199.33 224 .00 209.00 211.00
MW 10 (Vs) 324.00 287.67 303.00 305.00
IR SO (Vs) 333.67 371.33 327.00 344.00
TET 10384 (Vo) 301.33 261.33 285.00 283.00
Mean 286.33 s 281.50 281.50 Z83.11
Effect of SEm (=) C.D. (0.05)
Zinc 3 854 NS
Variety (V) 8 O8B96 22 953
Zn x Cultivars 140116 39 755
Table 4.2 Number of filled grains per panicle
Mreatmment Zno l Wxnza Zownmo l Micsan
1T 4786 (Vi) 71.00 &7.33 73 .00 Jo.aa
IR 68 (Va) 28 00 a49.33 ac.00 ar.11
LT 9947 (Vi) s7.00 s56.00 s8.67 s7.22
LET 18309 (Vi) a0 a7 so. 00 sa 67 an_aa
Biplab (V) sa. 33 a3.33 so.00 so.22
MTU 7029 (V) &1 .00 6o a3 6s.67 6s.33
Ajayn (V) S8 33 &2 00 s9. 33 SO .89
MW 10 (V) s8. 33 43 .00 s8.33 s3.22
IR SO (V) 49 67 sa4.67 s0.00 s1.a4
LET 10384 (Vo) 78.67 76.33 72 .00 7S5.67
Mean ss.70 s7.13 s8.77 s7.20
k:li'ect of

S ()

Yinmc
Varicty (V)
Zn x Cultivars

C.D. (0.0S)

0.3153
0. 9592S

1. 6614

1. 237
Z. 721
4.714




grains/panicle (76) was recorded with cultivar IET 10384 (V,,), cultivar IR 68 (V,) resulted in
the lowest number (41) of filled grains.

4.1.2.3 Effect of interactions

Interaction between zinc and rice cultivars was found to be significant (Table 4.2).
Among the treatments highest number of filled grains per panicle was recorded when variety
IET 10384 (V,0) was treated with no zinc in the plots. The lowest number of filled grains per
panicle was recorded with the variety IR 68 (V) in the control plots.

4.1.3 Test weight of grains
4.1.3.1 Effect of zinc

The test weight of rice grain was not significantly influenced due to the soil
application of zinc as zinc sulphate. Data from the Table 4.3 indicated that the plots which
were fertilised with 50 Kg of ZnSO4/ha recorded maximum test weight (27.38 g). The control
plots recorded minimum test weight of grains (27.18 g).
4.1.3.2 Effect of rice cultivars

Treatment differences due to different rice cultivars were found to be statistically
significant. The highest test weight of grains was recorded with the cultivar Ajaya (V) and
followed by TET 10384(V,0) and MTU 7029 (V). But the cultivar TR 68 (V.) recorded the

lowest test weight of grains.
4.1.3.3 Effect of interactions

Interaction effect due to zinc and rice cultivars was found to be non significant (Table
4.3 ).

4.2 Yield
4.2.1 Grain yield
4.2.1.1 Effect of zinc on the yield of rice

Grain yield was not significantly influenced by the soil application of zinc as =zinc
sulphate (Table 4.4). However, the results showed an increasing trend of grain yield due to
application of zinc during wet season. The results showed that the application of 25 Kg
ZnSOu/ha recorded the highest mean grain yield (26.80 g/ha i.e., 1.72 percent increase over
control) and the plots fertilised with 50 kg ZnSOus/ha recorded mean grain yield to the tune of
26.73 g/ha




Table 4.3 Effect of zinc and rice cultivars on test weight (g)

Treatment Zng ‘ Znas Znsy Mean
IET 4786 (V1) 27.61 27.83 o 27.64
IR 68 (V2) 25.54 25.54 26.16 25.75
IET 9947 (V3) 27.22 26.91 27.54 27.22
IET 1809 (Vs 28.57 28.06 28.11 28.25
Biplab (Vs) 25.81 26.08 26.36 26.08
MTU 7029 (V) 28.05 27.98 28.23 28.09
Ajaya (V) 28.62 28.57 28.59 28.60
MW 10 (Vs) 26.87 26.25 26.70 26.61
IR SO (Vs) 25 .34 26.05 25 .91 25.77
IET 10384 (Vio) 28.18 27.88 28 .33 28.13
Mean 27.18 27.18 27.38 27.28

Effect of

SEm (%)

C.D. (0.05)

Zinc 6. 2306 NS
Variety (V) 0.1335 0.379
Zn x Cultivars 0.2313 NS

Wable 4.4 Effect of mimc amd rice cultivars on sraim yicld (¢/ha) of rice

Mreatsrment
T 4786 (Vi)
TR 68 (V=z2)
1T 9947 (V)
1E T 1309 (Vi)
EBiplab (Vs)
MTU 7029 (V&)
Ajaya (V)
MW 10 (Vs)
IR SO (V)
IET 10384 (Vio)
Mean

™A esnen
2S5 o8
1 7.87
2G.71
AS.7S
32.37
3G 13
ZH. 4R
ZS.12
28.50
26.47
26.64

F.ono I Zarzs l Zxnso I
~ 28 .20 W o Z8 .00

11 . 86 22.67 19.067

31 .90 22.56 25.67

14 .50 18 _ 66 .37

35 .60 29 00 32.50

33 .90 38 00 36.50

2778 30.16 27.50

25 90 L e G 2s5.70

26 60 35 .00 23 90

27.67 26.40 25 .33

 26.39 26.80 26.73

Effect of SEm () C.D. (0.05)
Zinc 0.80060 - 3,143
Variety (V) 1.42035 4.0301
Zn x Cultivars 2.46013 6.9802




4.2.1.2 Effect of cultivars on the yield of rice
Grain yield was significantly influenced due to the effect of rice cultivars (Table 4.4).

It was revealed from the table that the highest grain yield (36.13 g/ha) was recorded with rice
cultivar MTU 7029 (V) where as the lowest grain yield (17.87 g/ha) was obtained from the
variety IR 68 (V.). However, the yield of cultivar Biplab (Vs) was statistically at per with

cultivar MTU 7029 (V).
4.2.1.3 Effect of interaction between zinc and rice cultivars
The interaction between zinc and rice cultivars had a significant effect on grain yield

of wet season rice in rice-wheat cropping system (Tab- 4.4).
Highest grain yield (38.00 g/ha) was recorded with rice cultivars MTU 7029 (V)
when treated with 25 Kg ZnSOus/ha. The lowest grain yield of 11.87 g/ha was recorded with

the variety TR 68 (V2) in the control plots.
It was interesting to note from the results due to the interaction effect that some

cultivars of rice responded (V.. Vi Vi) positively due to application of zinc sulphate and

some did not respond (V,. Vi, Vi V. V.,
4.2.2 Straw Yield
4.2.2.1 Effect of Zinc

Straw yield was not markecedly application of zinc as =zinc

influenced by the soil

sulphate (Tablce 4.5).

However, the results revealed an increasing trend of straw yield duece to application of
zinc during wet season. The results also showed that the application of SO K ZnSOa/ha
recorded the highest mean straw yield (38 86 g/ha i.e 4.6 poercent increase over control) and

the plots fertilised with 25 Kg “ZnSOua/ha recorded mean straw yield to the tune of 37 .68 g/ha

4. 2.2.2 Effect of cultivars
Straw vield was significantly influenced duc to the effect of rice cultivars (Table 4 S).
g/ha) was recorded

Tt was revealed from the table that the highest mean straw yiecld (59 91
with rice cultivar MTU 7029 (V.) were as the lowest straw yield (21 43 g/ha) was obtained

from the variecty TR 68 (V2).

4.2.2.3 Effect of interaction
The interaction between zinc rice cultivars had a significant effect on straw yield of

wet season rice in rice-wheat cropping system (Table 4.5).




Table 4.5 Table 4.

4 Effect of zinc and rice cultivars on straw yield (q/ha) of rice

Table 4.6 EfTect of zinc and rice cultivars on grain yield response (2%)

Treatment Zn, Znys Zns Mean
IET 4786 (V;) 38.28 39.60 3883 - 38.90
IR 68 (V3) 22.60 22.93 18.76 21.43
IET 9947 (V3) 45.54 40.26 43.53 43.11
IET 1809 (V) 22.62 25.19 29.00 25.60
Biplab (Vs) 39.60 43.06 48.51 43.73
MTU 7029 (Ve) 53.46 61.49 64.79 59.91
Ajaya (V) 28.87 32.34 31.35 30.85
MW 10 (Vs) 35.15 34.32 36.46 35.31
IR S0 (Vs) 39.60 36.63 37.40 37.88
IET 10384 (Vi0) 44 .80 40.92 39.93 41.88
Mean 37.05 37.68 38.86 37.86
Effect of SEm (&) | <. (.05
Zinc 0.5624 2.9509
Variety (V) 1.3724 2.9135
Zn x Cultivars 1.7786 7.9910

nent

| Mean (x)

For zinc sulphate @@ 25 kg por hectare
Varicty whose responsc is = X + 1.96 SE = 8 869 + 1.96 x 11.227 = 35 87 is taken as susceptible
Variety whosc response i1s < X - 1 .96 SE — 8869 - 1.96 x 11.227 = - 13.135 is taken as tolerant
For zinc sulphate @ S0 kg per hectare

Varicty whose responsc is > x + 1.96 SE =~ 8. 148 + 1.96 x 9.00 = 25 788 is taken as susceptible

Varicty whose response is < X - 1.96 SE = 8. 148 - 1. 96 x 9.00 = - 9. 49 is taken as tolerant

Sk Piet; ZnO Man-hS. e ZnSo0 Mean of
= Grain yield | Grain yield mr",‘:',': =1 Grain yield ey .« fe"'
(a/ha) (q/ha) %) (q/ha) (g,?)
IET 4786 (V)) 28.20 21.80 -22.80 28.00 —0.71 “11.75
IR 68 (V2) 11.87 22.70 ©1.00 19.10 61.00 76.00
IET 9947 (Vs) 31.90 22.60 29.24 25.70 _19.52 _24.38
TET 1809 (V. 14.50 18.70 28 75 23 20 s59.79 144.27
Biplab (V) 35.60 29.00 -18.53 32 50 -8.71 -13.62
MTU 7029 (Vs 33.90 38 .00 12.09 36.50 7.66 987
Ajaya (V) 27.77 30.20 8 64 27.50 —0.97 3.8
MW 10 (V) 25.90 23 8O -8 10 25.70 -O0. 77 e P 3
IR SO (Vs) 26.60 35.00 31.50 23 90 ~10.15 10.71
IET 10384 (Vo) 27.70 26.40 -4 69 26.00 -6.14 -S.42
26.39 26.80 8.869 26.81 8.148 8. s08

s m————

- —————



Highest straw yield (64.79g/ha) was recorded with rice cultivar MTU 7029 (Vs) when

treated with 50 Kg ZnSO,4 /ha. The lowest straw yield of (18.76 g/ha) was obtained from the
cultivar IR68 (V>) treated 50 Kg ZnSOs/ha.

-

4.3 Grain yield response percentage in rice cultivars due to the
application of zinc sulphate

Percent response of grain yield (Table 4.6) over the control showed that IR 68 (V2)

gave highest response (76%) while least response was observed in Lalat (V:) and others
responded in between.

Considering the treatment of ZnSO4 (25Kg /ha), the identification of susceptible and
tolerant varieties was shown that IR 68 (V32), IR S0 (V) are susceptible and TET 4786 (V)),

Lalat (Vs) and Biplab (Vs) were tolerant. It was revealed from the (Table 4.6) that the soil
application of S0 Kg ZnSOuwha showed the wvarieties IR 68 (Va2).

IET 1809 (Vi) were
susceptible and variety Lalat (V3) and variety TR S50 (V) were tolerant cultivars to zinc.

However, for finer (i.e. pin-pointed) identification. both the treatment effects were
bLrougsht simultanecusly under the analysis and on joint consideration of identification for

both treatments, the conclusion might be recached that cultivars TR 68 (V2), ITET 1809 (V,) arc
susceptible and cultivar Lalat (V3) is tolerant to zinc application.

Experinment WNo. 2

4.2 TWihtle of thhe experinment

Studies on the residual eflfect of zince on wheat in the soils of prececeding rice crops on
succeeding wheat during dry season in rice-wheat cropping systceim

4. 2.1 Yield components

4.Z.1.1 Numboer of Ear head /rn™
4.Z.1.1.1 Effect of residual zinc

Earhead/m”~ of wheat succeeding crop cduring dry season was inmsignificantly
nmfluenced due to the residual zinc applied in the

time of wet

soil at season rice
cultivation. The results revealed that the highest number of earhead/m~ (545 _.40) was recorded

the

due to the residual effect of soil application of zinc sulphate (@250 Kg/ha as basal in the wet
season rice.

e ————————————————

P



Table 4.7 Residual effect

earhead per sq. m

of zinc applied to previous wet s€
2 of wheat during dry season In

t season rice cultivars on
rice-wheat cropping

Treatment

Lo

| IET 4786 (V)

Residual cffect of zinc applied to previ

system
5 Mean
Treatment Zno Znas Znso
IET 4786 (V1) 484 67 525.00 580.00 529.89
IR 68 (V2) 492 .33 509.33 559.33 520.33
TET 9947 (V3) 579.67 623.33 595.67 599.56
IET 1809 (VL) 464 .67 425.67 415.67 435.33
Biplab (Vs) 547.33 565.00 538.67 550.33
MTU 7029 (Ve) 572.00 512.00 469.00 S517.67
Ajaya (V) 559.33 $79.33 556.67 565.11
MW 10 (Vs) 562.33 641.33 590.67 s98.11
IR SO (Vs) s11.67 389 33 601.67 S00.89
IET 10384 (Vio) 372.00 441.33 546.67 453.33
Mean s14.60 s21.77 sa4s.90 S527.06
Effect of SEm (%) C.D. (0.05) C.V. ()
Zinc i 13 .66 - 10.03
Variety (V) 26.84 53.84 10.80
Zn within V as 14 ©20.57 4
WV within Zn A46.48 93 .26 -
Table 4.8

wet

i

s |

rice cultivars omn
srains/carhead of wheat during dry season in rice-wheat cropping system

Zonvso I Mean
18.67 17 .67 17.00 ' Tav7.7s
IR 68 (Va) 16.00 16.33 16.00 16.11
LET 9947 (Vi) 15.00 15 0O 1 7.3 1sS.78
TET 1809 (Vi) 18 00 20.00 22.67 20.22
Biplab (V=) 15.00 1s 00 18.33 16.11
MTU 7029 (Vo) 14.00 16 00 19 00 16.33
Ajaya (V) 15.33 16.67 16.67 16.22
MW 10 (V) 17.67 15.33 17.00 16.67
IR SO (Vs) 16.00 22 .00 15 .00 17.67
IET 10384 (Vie) 19.00 17 00 18.00 18.00
{‘Nlcan 16.47 17.10 17.70 17.09
Effect of SEm (+) C.D. (0.05) C.V. (%)
Zinc 0.3a47 - 7.87
Variety (V) 0.647 1.30 8.03
Zn within V 1.09 2.189 -
V within Zn .12 2.248 -




The number of earhead/m? obtained from the soil treated with ZnSO4 @50 Kg/ha as
basal exhibited an increase of 5.99 % over controlled plots of preceding rice.

4.2.1.1.2 Effect of rice cultivars i

The residual effect of zinc in the soils of preceeding 10 rice cultivars has significantly
influenced the number of earhead/m*® (Table 4.7). The results obtained from the experiment
clearly indicated that the highest number (599.56) of earhead/m® was obtained in the soils
where rice cultivar Lalat (V3) was transplanted and lowest number (435.33) obtained from the
plots where IET 1809 (V,) was transplanted in the preceding season.

4.2.1.1.3 Effect of interaction between residual zinc and rice cutivars

The interaction effect of earhead/m?® of wheat between residual zinc and rice cultivars
was found to be statistically significant.

4.2.1.2 Grains/earhead
4.2.1.2.1 Effect of residual zinc

Grains/earhead of wheat succeeding crop during dry season was not significantly
affected because of the residual zinc applied in the precceding wet season rice in a rice-wheat
crop rotation (Table 4.8) The results distinctly indicated that the highest number of
grains/carhead was obtained owing to the residual effect of soil application of zinc sulphate
@ SO Kg/ha as basal in the preceding rice, The number of grains/carhead obtained from the
soil treated with ZnSO,4 (&2 SO Kg/ha as basal reflected an increase of 7.47 2% over controlled-
plots of prececding rice.

4.2.1.2.2 Effect of rice cultivars

The number of grains/earhead was significantly augmented due to the residual effect
of zinc in the soils of preceding 10 rice cultivars (Table 4. 8) The results showed that the
highest number of grains/carhead (20.22) was recorded in the soils where rice cultivars TET
1809 (V.) was transplanted.

4.2.1.2.3 Effect of interaction between residual zinc and rice cultivars

The interaction effect between residual zinc and rice cultivars on grains/earhead of

wheat was found to be significant when wheat variety ‘Sonalika’ was sown during dry season
as a succeeding crop.



4.2.1.3 Test weight
4.2.1.3.1 EfTect of residual zinc

Thousand grain weight of wheat succeeding crop during dry season was significantly
influenced. And this is due to the residual effect of zinc applied in the preceding wet season
rice in a rice-wheat crop rotation. From the Table 4.9 it is revealed that the test weight (37.89)
of wheat grain was highest of due to the residual effect of soil application of zinc @ 25 Kg/ha
as basal in the preceeding rice. The wheat crop raised in the soils with 50 Kg ZnSOu/ha as
basal did not reveal significant difference in test weight over control plots of preceeding rice.

4.2.1.3.2 EfYect of rice cultivars
The test weight of wheat was not significantly influenced (Table 4.9). The results

revealed that the highest test weight (38.13 g) was recorded from the plot where rice-cultivar
IET 10384 (Vo) was transplanted. However, the lowest test weight was (37.28 g) recorded
from the soils where rice-cultivar IET 4786 (V,) was transplanted.
4.2 1.3.3 Effect of interaction between residual zinc and rice cultivars

The interaction effect between residual zinc and rice cultivars on test-weight of wheat
resulted in an influence which was statistically significant.
4.2.2 Grain yield
4.2.2.1 Effect of residual zinc

Grain yield of wheat as succeeding crop during dry season in rice-wheat cropping

influenced due to the residual zinc applied in the preceding wet

systerm was significantly
rotation (lTable 4.10). The results showed that the highest

season rice crop in a rice wheat
mrain yield of wheat (35 .82 g/ha) was obtained due to the residual effect of zinc sulphate

application 2 50 Kg/ha as basal in the preceeding rice. The wheat crop raised in the soils
with 25 Kg ZnSOus/ha as basal showed an increase of 4.6%%6 yield over controlled plots.

4.2.2.2 Effect of rice cultivars on succeeding wheat
Wheat grain yield was significantly differed due to the residual effect of zinc in the

soils of preceeding 10 rice cultivars (Table 4.10). The results showed that the highest grain

yvield (36.14q/ha) was recorded from the soils where MW 10 (V) rice cultivar was

transplanted.
However, the lowest yield of wheaF (30.90 g/ha) was obtained from the soils where
IET 10384 (V,,) rice cultivar was transplanted.



Table 4.9 Residual effect of zinc applied to previous wet
weight (g) of wheat during

season rice cultivars on test

dry season in rice-wheat cropping system
Treatment \ Zno I Znas \ Znso 5 \ Mean l
36.96 38.05 37.28
IET 4786 (V1) 36.82 J
37.68 37.92 37.96
IR 68 (V2) 38.27 :
IET 9947 (Va) 37.65 38.08 37.26 37.66
IET 1809 (Va) 37.60 36.88 37.58 37.35
Biplab (Vs) 38.10 37.94 37.89 37.95
™MTU 7029 (V) 37 .57 38.33 37.02 37.64
Ajaya (V7) 37.40 38.49 37.98 37.96
MW 10 (Vs) 37.29 37.90 36.81 37.33
IR S0 (Vs) 37.84 38.21 37.89 37.98
IET 10384 (Vio) 38.50 38.37 37.52 38.13
™Mean 37.70 37.89 37.60 VT2
| Effect of | SEm () C.D. (0.05) cv.(% |
Zainmc 0.061 0.168 0.62
\v-riety V) \ 0.205 0.412 1.15
Zoxx within V 0.340 0.683 -
WV within Zn O.356 0. 714 -

Table 4.10 Residual effect of zinc applied to previous wet season rice cultivars om grain

wield (g/ha) of wheat during dry season in rice-wheat cropping system
Treatrment Zowng ‘ ZLanzs ‘ Znaso \ Meean
TET 4786 (Vi) 33.20 34 88 36.62 734-90
IR 68 (Va2) 30.68 31.4a4a 33 .87 32.00
LET 9947 (Vi) 32.45 35 a9 38.16 35.67
1IET 1809 (Vi) 31.49 32.51 34 .26 32.7S
Biplab (V=) 31.76 33,18 37.46 33.68
MTU 7029 (Ve) 30.37 31.96 33.05 31.79
Ajgaya (Vo) 3217 33 .78 3S. 42> 33.79
MW 10 (Vs) 34 .83 36.02 FT7. 58 36.14
IR SO (Vs) SAY B 322.33 35 .24 32.71
lk IET 10384 (Via) 27.38 28 .81 36.50 30.90
Mean 31.47 32.92 3IS. 82 33.40
Effect of SEm (+) C.D. (0.05) C.V. (%)
Zinc 0.as57 1.268 53 o
Variety (V) 1.105 2.16 7:02
Zn within V 1.843 4.56 NS
| V within Zn 1913 2.89 NS




4.2.2.3 Effect of interaction between residual zinc and rice cultivars

The interaction effect between residual zinc and rice cultivars on grain yield of wheat
was found to be significant (Table 4.10).

-

4.2.3 Biomass yield

4.2.3.1 Effect of residual zinc

Biomass yield of wheat as succeeding crop during dry season was markedly
influenced owing to the residual zinc applied in the preceding wet season rice in a rice -wheat
rotation (Table 4.11). The results showed that the highest biomass yi

eld of wheat (97.32 gq/ha)
was obtained becau

se of the residual effect of soil application of zinc sulphate @ 50Kg/ha as
basal in preceeding rice. The wheat crop raised in the soils with 25 Kg zinc sulphate/ha as

basal reflected an increase of 2.25 % biomass yield over controlled plots of preceding rice.
4.2.3.2 Effect of rice cultivars

“The biomass yield of wheat was significantly increased due to the residual effect of
zinc in the soils of preceeding 10 rice- cultivars (Table 4.11). The results revealed that the
highest biomass yield (103.04 g/ha) was recorded in the soils where rice cultivar Lalat was

transplanted. However, the lowest yield of biomass (84.20g/ha) was obtained from the soils
where rice cultivar was IET 1809 (V.) was transplanted.

4.2.3.3 Effect of interaction between residual zinc and rice cultivars

The interaction effect between residual zinc and rice cultivars of preceding rice plots
was found to be statistically significant when wheat variety ‘Sonalika’® was sown during dry

season as a succeeding crop. It was observed from the Table 4.11 that the plots of Zn tolerant
rice wvariety showed significant increase of wheat biomass yield. However, the soils of
susceptible rice cultivars did not respond well.
4.2.4 Harvest index

4.2Z.4.1 Effect of residual zinc
Flarvest incddex of succeeding wheat crop during dry scason was significantly
influenced because of the residual zinc applicd during wet season rice crop (Table 4 12) The
results showed that the highest harvest index (O 369) of wheat was obtained due to the
residual effect of soil application of zinc sulphate 2 SO Kg/ha as basal during wet scason ricec
cultivation The difference between harvest index of wheat obtained under the trecatment of
zinc sulphate 2 25 Kg/ha and control was not significantly influenced.

.



Table 4.11 Residual effect of zinc applied to previous wet season rice cultivars on
biomass yield (q/ha) of wheat during dry season in rice-wheat cropping

system
Treatment Zngy l Znys Znso ” Mean

IET 4786 (V1) 92.23 98.61 106.92 99.25
IR 68 (V2) 87.38 88.54 96.23 90.72
IET 9947 (Vs) 99.18 106.01 103.92 103.04
IET 1809 (Va) 88.74 81.14 82.72 84.20
Biplab (Vs) 98.39 97.40 97.13 97.64
MTU 7029 (Ve) 93.04 96.25 89.67 92.99
Ajaya (V7) 97.85 95.54 98 95 97.45
MW 10 (Vs) 98.90 108.94 100.76 102.87
IR S0 (Vs) 91.09 82.68 93 31 89.03
IET 10384 (Vo) 73.87 86.24 103.61 87.91
Mean 92.07 94.14 97.32 94.51

Effect of SEm (%) C.D. (0.05) C.V. (%)

Zinc 1. 721 NS 7.05

Variety (V) 3.670 7.362 8.24

Zn within V 6.152 12.342 -

V within Zn 6.356 12.753 -

Table 4.12 Residual effect of zinc applied to previous wet season rice cultivars on

harvest index of wheat during dry season in rice-wheat cropping system

Treatment Zng Znss Znsy Mean
IET 4786 (V)) 0.360 0.353 0.342 0.352
IR 68 (V2) 0.351 0.355 0.351 0.352
IET 9947 (Vs) 0.327 0.334 0.367 0.343
IET 1809 (V) Q357 0.400 0415 0.390
Biplab (Vs) 0.322 0.327 0.385 0.345
MTU 7029 (Ve) 0.326 0.332 O0.368 0.342
Ajaya (V) 0.328 0.353 O.387F 0.346
MW 10 (Vs) 0.358 0.330 0.374 0.354
IR SO (V) 0.333 0.393 O 377 0.368
IET 10384 (Vio) 0.373 0.334 0.354 0.354
Mean 0.343 0.351 0.369 0.355
;.fTect of SEm (%) C.D. (0.05) C.V. (%) ]
inc 0.0082 023
: : : 8.9
Variety (V) 0.009] 0018
Zn withi : 5.5
n within V 0.016 0.032
V within Zn 0.0157 0.0315 -




4.2.4.2 Effect of rice cultivars
The harvest index of wheat was markedly increased due to the residual effect of zinc

applied in the soils of preceeding 10 rice cultivars (Table 4.12). From the table it was obvious
that the highest harvest index (0.390) was recorded in the soils where rice-cultivar IET 1809
(V.) was transplanted, while the lowest harvest index (0.342) was obtained form the plots
where MTU 7029 (V) was transplanted.

4.2.4.3 Effect of interaction between residual zinc and rice cultivar

The interaction effect between residual zinc and rice cultivars of preceding rice plots
on harvest index of wheat was observed to be statistically significant when wheat variety

‘Sonalika’ was sown during dry season as a succeeding crop.

4.2.5 Plant height
4.2.5.1 Effect of residual zinc

The plant height of wheat succeeding crop during dry season was significantly
influenced due to the effect of residual zinc applied in the preceding wet season rice crop in
rice-wheat cropping system (Tale 4.13). The results showed that the highest plant height of
wheat was recorded (97.47 cm) due to the residual effect of zinc sulphate application (@ S0
Kg/ha as basal in the preceeding rice. But no significant difference regarding plant height is
obtained from the two treatments like zinc sulphate (0) and zinc sulphate (25 Kg/ha).
4.2.5.2 Effect of rice cultivars

The plant height of wheat was significantly increased due to the residual effect of zinc
in the soils of preceeding 10 rice cultivars (Table 4. 13) from the table it is obvious that the
highest plant height (98.70 cm.) was recorded in the soils where rice cultivars IET 4786 (V)
was transplanted. However, the lowest plant height (93 .97 cm.) was obtained from the plots
where rice cultivar MW 10 (V) was transplanted

4.2.5.3 Effect of interaction between residual zinc and rice cultivars

The interaction effect between residual zinc and rice cultivars on plant height during

harvesting was found to be statistically significant.



Table 4.13 Residual effect of zinc applied to previous wet season rice cultivars on plant
height (cm) of wheat during dry season in rice-wheat cropping system

Treatment Zng Zn;s Znso Mean

IET 4786 (V)) . 98.60 98.80 98.70 98.70
IR 68 (V2) 97.70 96.27 95.73 96.57
IET 9947 (Vi) 95.10 97.60 100.50 97.73
IET 1809 (V.y) 96.50 98.70 98.40 97.87
Biplab (Vs) 100.20 96.00 98.20 98.13
MTU 7029 (Ve) 97.00 99 .00 98.20 98.13
Ajaya (V7) 97.10 96.90 101.80 98.60
MW 10 (Vs) 94.90 24.00 93.00 93.97
IR S0 (Vs) 9460 93 90 26.20 94.90
IET 10384 (Vio) 24.60 ©5.70 94.00 °4.77
Mean 96.63 96.71 _ 97.47 26.94

Effect of SEm (=) C.D. (0.05) C.V. (%)

Zinc o 180 z

Variety (V) 0.793 ol._';5293 ?’SIZ

Zn within V 1.309 2.627 e

V within Zn 1273 2.754 . -




DISCUSSIONS

From the above results it was obvious that the yield of rice cultivars played an

important role in the variation of grain yield of wet season rice in rice-wheat-cropping system

under acidic terai Agro-climatic condition. The effect of rice cultivars on grain yield was

attributed to increased number of panicle bearing tillers and higher number of filled grains

per panicle.
This result corroborated the findings of several workers. (Ramadass and Krishnasamy,

1992 ; Balasundaram er a/, 1981; Saravanan and Ramanathan, 1988; Velu and Savithri,

1985).
Production of crops is a result of co-ordinated interplay of the hereditary factors and

environmental conditions upon the internal physiological processes of the plant, (Sahu,

1967). In view of the physiological significance of zinc and its poor presence in the soils all
over the world, in general it appears that there is enough scope of improvement of crops

through zinc fertilization in rice based cropping system and its residual effect to the

succeeding crops.
S.1 Experiment No. 1
Title of the experiment

Studies on the effect of zinc on wet season rice in rice-wheat cropping system.

Yield components, yvield and yield response

The cultivar MTU 7029 (V.) recorded the highest grain vield during the wet scason in
rice-wheat cropping system and the performance of Biplab (Vi) was at par with MTU 7029

(Vs). The soil application of zinc in the form of zinc sulphate had no significant effect on the
grain yield during wet season of experimentation (Table 4.4) As the grain yield of rice
depends on the three yield components, viz., number of matured panicles per square metre,

number of filled grains per panicle and thousand grain weight, so matured panicles per square

metre and number of filled grain per panicle mainly contributed in variation on grain yield by

the cultivars.
It was revealed from the Table 4.7 and 4.8 that the soil application of zinc in the form

of zinc sulphate did not register any remarkable influence on the yield and yield components

of rice during the wet season in acidic (pH 5.8) submerged soils of experimentation. This



result may be possible due to inclusion of both susceptible and tolerant cultivars in the sub-
plot treatments. Further, such results of zinc applied in the form of zinc sulphate as basal may
be due to non-availability of applied zinc in submerged soil. Yosida (1975c) observed that the

availability of both soil zinc and applied zinc is much lower in submerged soils than in
upland soils.

The number of matured panicles per unit area in rice is influenced by hereditary,
environmental (seasonal) and nutritional conditions. Thus, the number of matured panicles

per square metre differed due to the effect of rice cultivars. Rai and Murty (1977), Saha
(1994) opined alike.

The difference in number of filled grains per panicle and test weight due to the effect

of cultivars was also observed by various workers (Brown ef al, (1972), (Mandal and
Chatterjee, 1973b; Rao ef al., 1984).

From the results presented in Table 4.6, it was evident that the different rice cultivars
had played a crucial role in the variation of response. These variations of response could be

ascribed to their genomic difference. The results of this study also revealed that cultivar Lalat

(V3) showed poor response under Zn stress condition while rice cultivars IR 68 (V2) and IET
1809(V4) showed considerable response.

Thus it may be concluded that rice cultivar Lalat appeared to be tolerant to zinc and
might be able to thrive well on soils prone to zinc deficiency and on the other hand adequate
zinc fertilization to the soils is an essential pre requisite for obtaining higher grain yields
response in susceptible cultivars viz., IR 68 (V2) and IET1809 (V4) under zinc deficiency
condition because of their low capability in utilising native and applied zinc. Similar response
on grain yield due to zinc application in different lines of rice cultivars was observed in a
continuous cropping experiment at IRRI1 (Yoshida es aZ., 1973). The differences in grain yield

response of rice cultivars may be considered owing to the different abilities of varieties to
absorp and translocate zinc (Bergmann 1992; Yoshida, 1981).

5.2 Experiment No. 2

Title of the experiment

Studies on the residual effect of zinc on wheat in the soils of preceeding rice crop on
succeeding wheat during dry season in rice-wheat cropping system.



Grain yield of wheat during dry season significantly increased due to the residual
effect of zinc (as ZnSO,) application as basal in the preceding wet season rice. It was
observed from the Table 4.10 that an increase of 13.82 and 4.6 percent over control was
recorded due to soil residual effect of soil application of 50 Kg and 25 Kg ZnSOy/ha in the
preceeding rice crop. Increase in grain yield of wheat due to residual zinc in a rice-wheat
cropping system was also observed by Prasad e al, (1'981), Sharma and Das (1982), Boawn
et al., (1960); Brown ef al., (1964), Bhardwaj and Prasad, (1981), Takkar and Nayyar (1982).
Grain and Biomass yield of wheat significantly differed (Table 4.10 and 4.11) due to the
residual effect of zinc in the soils of preceeding 10 rice cultivars treatments in the sub-plots.
This happended mainly due to the fact that the number of ear head per square metre as usual
had a close relationship with the grain yield per unit area. The wheat yield differences among
the soils (plots) where 10 rice cultivars grown during the preceeding wet season, were mainly
due to their differences in number of ear head per unit area and number of grains per ear and
greater utilisation of residual zinc. This finding was also observed by Sharma ez al/., (1979).
This may be due the more receptivity of stigma and thus more number of grains per year. The
lower wheat grain yield in dry season may be resulted due to much more utilisation of applied
zinc by the preceding tolerant rice cultivars. However, higher wheat grain yield in rice wheat
cropping system was obtained from the soils (plots) where susceptible rice cultivars were
transplanted, might be due to the less utilisation of applied zinc to the previous wet season

rice. The significant contribution of residual zinc towards the wheat grain yield in rice-wheat

cropping system was also observed by several workers (Savithri 1978; Brown 1972).



SUMMARY AND CONCLUSION

.

Rice and wheat are the most important food crops in the world, on the consideration

of both, the area under the crop and the number of people depending on it.

To study the effect of zinc on rice cultivars and its residual effect on wheat, a field
experiment was designed in split- plot at the teaching farm of Pundibari during 1999 (wet
season rice) and 1999-2000 (wheat during dry season). The treatments consisted three level
of zinc i.e., main plot treatments 0, 25 and 50 Kg ZnSOy/ha (symbolized as Zn,, Zn,s Znso
respectively ); ten different rice cultivars as sub-plot treatments viz., IET 4786, IR68, Lalat,
IET 1809, Biplab, MTU 7029, Ajaya, MW10, IR 50 and IET 10384 (symbolized as V,, Va,
Vi, Vi, Vs, Vg, V;, Vi, Vs and V), respectively ) during wet season and wheat (Variety

Sonalika) was sown in the plots as succeeding crops without further application of zinc in a

rice-wheat cropping system.

Different levels of zinc sulphate had no significant influence on growth attributes and
vield of wet season rice. However, soil application of zinc as zinc sulphate showed an
increasing trend. Application of 25 Kg. ZnSOus/ha recorded the highest mean grain yield
(26.80 g/ha ie., 1.72 percent increase over control) and the plots fertilised with 50 Kg.
ZnSOy/ha recorded mean grain yield to the tune of 26.73 g/ha. Grain yield was significantly
influenced due to the effect of rice cultivars. The highest grain yield (36.13 g/ha) recorded
with rice cultivar MTU 7029 was associated with higher number of matured panicles per
Square metre. The decrease in yield was associated with decrease in the yield components. It
was also evident that the different rice cultivars had played a crucial role in the variation of
response. These variations of response could be attributed to their genomic difference. The
results indicated that IR68 and IET 1809 were susceptible and cultivars Lalat and IR 50 were

tolerant cultivars to zinc. So adequate zinc fertilization to the soils is an essential pre-requisite

for obtaining higher yields in susceptible cultivars viz., IR68 and IET 1809

Grain yield of wheat during dry season (1999-2000

) as succeeding Crop in rice-wheat
cropping system signifi

cantly increased due to the residual effect of zinc. The



(plots) where susceptible rice cultivars were transplanted and it might be associated with the

less utilisation of applied zinc to the previous wet season rice.

Keeping in view the results obtained from the experiment as summerised above, it

may be concluded as follows :

1. That application of zinc as ZnSO4 improved yield components and yield of zinc
susceptible rice cultivars in farai soils.

2. Wheat sown as succeeding crops after susceptible rice cultivars in rice wheat cropping
system achieved higher grain yield.

3. That 25 Kg ZnSOy4/ha applied as basal in the wet season rice may be recommended for

cultivation of susceptible rice cultivars in rice-wheat cropping system where wheat
variety Sonalika is recommended.



FUTURE SCOPE OF RESEARCH

-

In the present investigation only one source of zinc namely zinc sulphate in three
different levels was applied in ten different rice cultivars during wet season to study the effect
on yield components and yield of wet season rice and its residual effect on wheat during dry
season. There is a further scope to include more number of rice cultivars of three different
durations namely, early, medium and long. Besides the rice cultivars other methods of zinc
application namely basal and foliar may be included. No attempt has been made in the
present investigation to measure the pattern of uptake of zinc by rice as well as residual zinc
in soil and uptake of residual zinc by the succeeding wheat crop. This experiment was carried

out during wet and dry season. There is a scope to investigate such trials for atleast three

years to recommend the amount of zinc to be applied in wet season rice and to screen the
susceptible rice cultivars.
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