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ABSTRACT

A field study was conducted on clay loam soil a #kgriculture research institute, Swat during Khan12.
Main objective of the study was to compare thedyigleld components and harvest index of soybeargus/o
varieties (swat 84 and malakand 96) having foulicafes and four irrigation level. Mean of produetipods for
140, ls0r 180, 1100 Were 1078, 1039, 1237 and 1257 respectively. Thm gield mean was obtained for ¥nd \,
was 2969 and 3302 respectively and mean of graild yor lyo, leo, lso, 1100 Were 2724, 2963, 3317 and 3536.
Mean of biological yield for 140, 160, 180 and 110&re 6042,6131, 6392, 6558 respectively.Mean Isaindex
44% was recorded forpMand 45% for Y Results showed that among both the varietigpérformed better on
irrigation four (Vsl1qg) therefore, it is recommended for irrigated argfaishyber Pakhtunkhwa, Pakistan

INTRODUCTION

Soybean (Glycine max) in Pakistan is adapted tb Ratbi and kharif seasons. It requires warm humid
climates, sensitive to frost. For germination, seihperature must not be higher thaficl®ptimum growing
temperature 20-2&..In barani areas, soybean is situated to zon#s avinual rainfall above 800 mm. With
irrigation, soybean is situated to all areas buagldays are required for vegetation growth andtstlays are
critical for flowering. Variety selection needs gdait particular day lengths, planting dates andpematures in
Pakistan.

Soybeans are legumes, native to East Asia, thatgaen for oil and protein around the world.
Cultivated primarily in warm and hot climates, seghs were originally used as nitrogen fixers iryesystems
of crop rotation. The ancient farmers would plafield of soybeans on an exhausted or depleted &éatl then
plow the crop under to replenish the soil. Develeptrof used technologies such as fermentation esxkpsing
for oil has led to many new applications of thisfus plant.

Nevertheless, most soybeans are cultivated undefead conditions that are prone to drought. Water
stress is detrimental to soybean growth througlitsutlevelopment (Kararet al ., 2005) and causes serious
reduction in seed yield at the flowering and pazhghtion stages because of flower and pod abortion
(Liu etal ., 2003).

As the soybean plant ages from stage R1 (beginlimgm) through stage R5 (seed enlargement), its
ability to compensate for stressful conditions dases and the potentialdegree of yield reductiom fstress
increases (Foroud al.1993)

Moisture stress in soybean reduced the numberdagsiper plant, number of pod per plant, plant weigh
number of seed per pod and seed weight. Additimrightion application increased seed yield 1008dseeight
and seed weight per plant (Kolarik, 1990).

Water stress imposed during pre-flowering and fiamge stage reduced yield of soybean by 28% and
24% respectively. Similarly, various soybean caltishow varying sensitivity to drought at theirfeliént
development stages (Momeinal.1979)

The adverse effects of drought stress on growtsldyand endogenous phytohormones of soybean.
Polyethylene glycol (PEG) solutions of elevatecstith (8% & 16%) were used for drought stress itidoc
Drought stress period span for two weeks each etapd post flowering growth stage. It was obsenved
soybean growth and yield attributes significangguced under drought stress at both pre and poseriing
period, while maximum reduction was caused by PE&/4) applied at pre flowering time. The endogenous
bioactive GA and GA content decreased under eldwdteught stress.. On the basis of current stuaiycladed
that application of earlier drought stress severetiuced growth and yield attributes of soybeannnwmpared
to its later application (Hamaywahal.2010).

Objectives
Specific objectives of the study were to:
1) To assess the response of productive pods, nomgiee pods and yield of soybean in stressed
conditions.
2) To investigate the harvest index of soybean crafidtrict swat pakistan
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MATERIALSAND METHODS
An experiment on ‘the response of different soybearieties yield and yield component to different
reduced irrigation levels in district swat of pakis was conducted at Agricultural Research StatBwat
during summer 2012.
Field Preparation
The experimental field of size 20mx100m, each plaé was 6m x 4m used in the experiment. The
level field was divided into 32 plots. The crop veasvn at proper moisture/vatter condition afterexiprigation
to the whole combined plot.
Experimental Design
The experiment was laid out in Randomized CompRiteck Design having four replications. The
detail of treatments is as follow.
Treatments
(1) Factor A: Variety (V): Vy( Swat 84), ¥(Malakand 96)
(2) Factor B: Irrigation (1): (14, 15, 13, 1)
40% of full irrigation
60% of full irrigation
80% of full irrigation
full irrigation
The experiment was repeated four times.
Total number of treatments per replication 4*2 = 8
Total number of treatments per experiment = 8*4=32
Soil Water Content Deter mination
Gravimetric sampling is a direct method of measyithe water content of soil samples, taken from a
field. Samples were weighed, dried at 105 to 11Gan@ reweighted after drying for 24 hrs in the ovEhe
following equation was used to compute the peregtér content on mass basis.
Om= Wy —Wa/Wg) X100 e (1)
Whereb,, is moisture content on mass basis (%), ®/wet mass of soil sample (gm) and & dry mass of soil
sample (gm)
Moisture on volume basis was determined from tilewing equation.
6\/ = (pb/pw) X Gm ................................ (2)
Wherep,, andp,, are the densities of water Jan®and soil is 1.45 gem® respectively.
In the similar manner the actual water consumethbycrop in the field for the whole season foriribations
were added. From which their respective rainfaliev@educted. These were the given actual evapgiratien
(ETa) for the whole season.

Management Allowed Deficit (M AD)

Management Allowed Deficit for soybean crop of 68fs estimated the amount of water that can be
used as full irrigation which was assumed that waksadversely affecting the plant growth. The MARsv
determined using the formula:

MAD = RAW/AW ... 3]
Where, MAD is management allowed deficit, RAW iadiy available water, AW is available water, whizdm
also be written as

AW = D,(fc-pwp)/100... ..., 4)
RAW =0, (fc-6c)/100 e (5)

Where, I, is depth of root zone which in present study ketaas 100 cm, fc is field capacity(28%), Pwp is
permanent wilting point(16%) by volume.
Combining equation 4 and 5, then we get;

B = LAWY 00 e (6)

Wherebc is the critical moisture(20.2rf% by volume)
The depth of irrigation to be applied to each plas calculated from per-irrigation soil moistur&ti®nship:
Drz(FC — B1)
dw=——"—
100 (7
Where,
Dw is Depth of water to be applied as full irrigai(7.8cm), the other deficit irrigation were aguli

accordingly.
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0i is Soil moisture content at the spot before &tign in percent by volume.

Time required to obtain the desired depth of itia for each plot was calculated as suggested by
Jensen (1998).The irrigation application time tufts) was computed from given equation for the ifuiation
at 65 % MAD.

~ A X dw
S Q e (8)

t

Where:
t is time (sec) required to irrigate each sub fbotdifferent levels, A is area of subplot ymdw is depth of
water applied (mm), and Q is discharge from thesveaturse which has been taken as 10 liters pendeoaall
sub plots at different levels of irrigation.
Yield and yield components

The yields and yield components includes the pridei@nd non productive yield fbiological yield
(kg/ha), grain yield (kg/ha) and harvest index(%)
i. Productive Pods

The data on number of productive Pod$was recorded in an area of one meter row lengta (oeter
wide) along with its spacing on both sides in eplch at 3 places to be converted to averaged Maluthe plot
specified.
ii. Non productive Pods

The data on number of non productive podswas recorded in an area of one meter row lengéaam
plot at 3 places to be converted to averaged \faludne plot specified.
iii. Biological yield

Biological yield was calculated after harvestingvsoin each plot, dried and weighed and then was
converted into kg ha
iv. Grain yield

Grain yield were collected for the whole sub plplst after threshing and thoroughly cleaning these
grain yield were then converted into kg'Har each treatment.
V. Number of grain pod™

To determine the grain potiten earmarked pods were randomly selected from plathThese were
then threshed and the grain were counted and treraged

vi. Harvest index (%)
Harvest index was estimated from the followin@tienship:
Grain yield
H1% = X100 ..o e, Q)
Biological yield

Statistical Analysis

Statistical Analysis data was subjected to analggigariance (ANOVA). According to the methods
described by (Steel and Torrie,1980). and meaergiffce between treatments was compared by leafficsigt
difference 5% level of probability.
RESULTSAND DISCUSSION

A field study was conducted to compare yield ai@ldycomponent of Malakand 96 and Swat 84
soybean varieties during the Kharif 2012, at Adtime Research Institute Swat. The data was deleon
physiological parameter,crop yield and its compdsiecrop water productivity (CWP) and harvest indelX)
and yield response factor of malakand 96 and swatf 8oybean varieties. The results of the studypaesented
and discussed in the following sections.
Yield and yield components
Productive pods

The productive podsnean of Jglgo ,Iso and kg irrigation were obtained 1078,1039,1237 and 1257
respectively. d, and ko showed best result for both varieties. Maximumdpictive pods was 1337 which was
obtained from malakand 96 variety Y. Mean of swat 84 variety was 1069.5 and malak@®idvas 1236.2
(Table 1). Statistical analysis showed significgifference in varieties .

Table 1 Productive pods of selected soybean varieties
Irrigation | 49 leo lgo I 100 Mean
Variety, 861 1296 1153 1177 1069.54
Variety, 1087 991 1322 1337 1236.2b
M ean 1078b 1039b 1237a 1257a

LSD value for variety of 5% level probability: 44.3
LSD value for irrigation of 5% level probability26788
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Non Productive Pods

The non productive pods variety Vil Vileo ,Vilgo and Mligovarieties were obtained 12,14,13 and 18
respectively, and for variety Mq,V.lgo ,Volgo and \aloowere obtained 16,15,20 and 18 respectively, and the
mean of do, lgo, lso, 100 Were 14,14, 16, 18 respectively. Mean of non pctide pods were 14 and 17 for swat
84 and malakand 96 respectively (Table 2). Thesaltieare in agreement with those obtained by Pusand et
al., (2009) who found that deficit irrigation cadse significant decrease in yield and yield commtseof
soybean. Furthermore statistical analysis showgrdfsiant difference in varieties.
Table 2 Non productive pods of the selected soybean varieties

Irrigation 40 lo I 80 l 100 Mean
Variety ; 12 14 13 18 14b
Variety, 16 15 20 18 17a
M ean 1l4a 1l4a 16a 18a

Number of Grain per Pod

There were no much difference in grain per pochef\varieties. Number of grain per pod mean,gf |
leo, lgo @nd koo were 2, 3, 3 and 3respectiviely. Mean of numbegmiin per pod for swat 84 was 2.53 and
malakand 96 was 2.65 ( Table 3). statistical amalisowed significant difference in varieties.

Table 3 Number of grain per pod of the selected soybean varieties

Irrigation 40 l o lgo l100 Mean
Variety, 2 3 3 3 2.53b
Variety, 2 3 3 3 2.65a
M ean 2C 3b 3a 3a

LSD value for variety of 5% level probability: 0.84
LSD value for irrigation of 5% level probability: @68

Grain Yield Kg/ Hectare

Grain yield of variety \l40,V1lg0,V1lgo and \Vil190 Were obtained 2719,2854,3052 and 3250 respectively
and for malakand 96 variety,Mo,Valgo ,Valge and Vol gowere obtained 2729,3073,3583 and 3823 respectively.
Mean of grain yield kg/ha of swat84 was 2969 grain yield kg/ha for malakand 96 was 3302 (Table 4
Mean of kg, lgo, Iso @nd koo for both varieties were 2724, 2963, 3317 and 3&3pectively and, o showed best
results. Malakand 96 showed best result in graétdykg/ha of soybean varieties. These result azectimtrast
with ( Abayomi, 2008) that growth and yield compoteof soybean were significantly affected by vasio
irrigation frequencies. These results are in agergmwith those obtained by Purmousavi et al., (20B8@hul
Amin et al., (2009) and lbrahim and Kandil. (200Who found that deficit irrigation caused a sigrafit
decrease in yield and yield components of soyb8tatistical analysis showed significant differentearieties.

Table4 Grain yield kg/ha of the selected soybean varieties

Irrigation | 49 leo lgo l 100 M ean
Variety, 2719 2854 3052 3250 2968b
Variety, 2729 3073 3583 3823 3302a
Mean 2724d 2963c 3317b 3536a

LSD value for variety of 5% level probability: 562
LSD value for irrigation of 5% level probability17061

Biological Yield

The biological yield of swat 84 variety 1Mo, Vilso ,Vilgo and Ml varieties were obtained
5743,5908,5972 and 6221 respectively, and malakéndariety Ml Valeo ,Valgo and Vil Were obtained
6341,6354,6813 and 6896 respectively. Mean of thidpcal yield of soybean variety swat84 was 5%
malakand 96 was 6600 (Table 5); dnd koo showed best result for both varieties and variétywas best.
Statistical analysis showed significant differentéhe varieties.

Table 5 Biological yield of the selected soybean varieties

|rrigati0n | 49 leo lgo l 100 M ean
Variety, 5743 5908 5972 6221 5960b
Variety, 6341 6354 6813 6896 6600a
Mean 6042b 6131ab 6392a 6558a

LSD value for variety of 5% level probability: 182.
LSD value for irrigation of 5% level probability5Z.69
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Harvest Index

There were no much difference in harvest indexatfi bhe varieties of soybean. The harvest index
mean of lo, lgo,lgoand Lgpirrigation were obtained 43,44,44 and 47 respebtifor both varieties. Mean of
harvest index were 44 and 45 for swat 84 and mathké of soybean varieties respectively (Tabléeragse
results are in accordance with the findings of Atirtt984) and Pandey al., (1984). Statistical analysis
showed significant difference in varieties.

Table 6 Harvest index of the selected soybean varieties

Irrigation a0 l 6o lgo l 100 Mean
Variety, 43 43 45 47 44a
Variety, 43 46 44 47 45h
Mean 43c 44c 44b 47a

LSD value for variety of 5% level probability: 1.51
LSD value for irrigation of 5% level probability: 23
Conclusions
Some of the conclusions of the study are as follows

lower grain yield kg/ha (2719) was observed fdf;land Higher grain yield kg/ha (3823) fqQWb.

Highest productive pods (1337) was observed,ids and Lowest (861) for V.

Highest biologicalield (6896) was observed fojM, and lowest (5743) forV;.

Highest harvest index (47) was observed fds bnd LV, and Lowest (43) for,V ;.
Recommendation/ Suggestions

Among both the varieties variety, erformed best on, (1199 with regard grain yield kg/ha, biological

yields,  productive pods,and harvest index
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