THE EEFECT OF VARIOUS SOIL WATER REGIMES ON YIELDAND
YIELD COMPONENTS OF MUNG (PHASEOLUS AUREUS)

 ASGHAR ALl AND KHURSHID ALAM*

. -ﬁespcns: of three mung varieties iriz; 564, 6601 and
-§233 to varions levels of soil moisture stress was studied.
Following three levels of soil moisture were tried.

1. -50 per cent fleld capacity {optimum soil moisture}
2. 3T.5 per cent fleld vapacity (First level of stross)
3, 25 per cent field capacity (second ievel of stress)

Characters like, number of pods per plant, number of graios
per pod, 100-grain weight and yield were studied, It was
cbeerved that the dlmlmshing levels of sofl moisture ndversel;r
affected all these characters. Hoth numbu nf grains per pod
and 100-grain weight were sigoificantly reduced, However. the

_grain pumber was moro seriously affected as compared to their
weight. Sibce these two characters are the major cumpcn:nts

of yield, reduced smounts of yield were also obtained under

progressively increasing levels of soil moisture stress.

INTRODUCHON

Mung ¢ Phaseolus oureus) is one of the major murm of p!nnt proteins.
The crop being sensitive to even slight imbalance betwoen moisturo up-take
and transpirational losses, suffers drastic curtailment in gralo yield wnder
conditions of moisture stress.  This teduced productivity is caused mainly
by an adverse effect of moisture stress on fome major components of yield.
Whereas, most of the commercial straina exhibit unproductive growth on rich
irrigated lands and ate mhermt]:,r low grain yiclders. Thus the planting of
this important edible Iugumc bas no charm for the farmers on rich a5 well a3
marginal and moisture stricken lands. . The objective of the present
investigations was to deterraine the effect of diffsrent water regimes on
charncters like number of pods per plant, number of grains per ped and
100-grain weight which happen to be maore intimately related to the final
attribute, the yield. The extent and type of changes in these characters
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under varions levels of soil moisture str:ss, will provide a relisble basis and
index for bresding and selection of better adapted legume varicties not only
for drought affected areas of Wesk Pakistan, but will also help in improving
legume production on rich irrigatad lagds,

REVIEW GF LITERATURE

Moistvre sensitivity in legumes is well established. Burman and
_ Bolimont (1961} studying the effect of gail moistare levels on great northern
beans reported that thers was comsiderable reduction in pumber of pods
per plant under water siress conditions. Tha wet pats produced a greater
number of pods and.boans per plant. Positive correlation between seed
size and water supply in different phaseolus strains was reported by Quinones
(1965). Timmons, ef al, (1967} also conchided from their experiments on
soyabeans tbat moisture stress reduced 100-grain weight and consequently
reduced yield per piant. Similarcly, three laveis of irtigation were tried on
soyabeans by Khan and Ali (1969).  They found that application of 27 acre
inch irrigation significantly increased the aumber of pods and seed yield
pet plant as compared to 2l or 18 inches. Bean plants wers gtown in
weighing lIysimeters to determine their response to different water regimes
by Maurer, et ol ([969). It was observed that plants irrigated when soil
molsture fell to 8% per cent of available séil mojsture produced more pods
than those irrigated at 60 per cent or 33 per cent of the available soil
moisture,  Moisture stress wag observed to cause a significant reduction in
the oumber of grains per pod in mung bean, by Ishii (1969), The counts
being 6.2 and 5.1 graine per pod under high and low moistore conditions
re-spt:ctivei}'. Rawitz and Hiiiel {1969) also observed an appreciable decreass -
in the yield of Phasealus vilgarir with progressive eoil moijstyre stress.  This
reduction; emanated mainly through the adverse effect on chrracters like'
pods per plant, namber of grains per pod and grain weight, .

MATERTALS AND METHODS

The experimental material consisted of thres varieties of mung viz;
$ 64, 660] and 8 233, having different growing habits and moisture require-
ments, The crop was raised in china clay pots iled with 25 by, of well
mixned and sieved fizld soil. Fifteen seeds wars dibbled in each nat,  Planting
wag donc on 25th July for Kherif crop 197! and 2od March for Spring crop
of 1972.  On emergence, A niferm stand of flve seedlings per pot was main-
taied throughout the growth period. Ten pots were raised for each variety
and treatment. Following three levels of soil moisture were tried for each -
varjety -

1. 50 per cent field capacity (Optimum soil moisture)
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4. 37.5 per cent field capacity (First level of stress)
3, 25 per cent ficld capacity (Second level of stress).

Moisture level in the pots was maintained by soil moisture apatysis on
alternate days and the deficit was restored -through surface irrigation. Soil
suiface of the experimental pots was covered with one inch thick layer of river
sand to avoid excessive surface evaporation, The experimental population
was raised under normal agronomic and plant protection measures. Data on
following characters was recorded and analysed using Duncan’s New Multiple

Range Test -
NUMBER OF PODS PER PLANT AND
NUMBER. OF GERAINS PER POD

Afl poda were picked and cuunted from ten madomly salccted plants,
one from each pot of every treatment and variety. They wers threshed
separately and oumber of grains per pod was caleulabed using the following
formula :- :
Nwmber of grains per pod. Total number of grains per plant

Total number of pods per plant.

100—KERNEL WEIGHT
Hundred grain weight was recorded by taking five random samples

of 100-grains from the total wield of zll the selected plants in each variety
and treatment. Mettlers electric balance was used for these sstimations.

YIELD

Yield per plant was recorded by individvally welghing the total
amount of meed obhtmined from ten raundomly selected plants, ons from
each pot of every treatment and variety.

RESULTS AND THSCUSSION

A gencratized picture of the trends obtained through this research
clearly indicates that the diminishing levels of soil meisture sdversely affected
almost alf the characters direcly related to the yield, Burman and Bohmont
(1961) observed an appreciable reduction in awmbec of pods in beans under
water strass conditrons, Semewhat similar results were obtalnzd in the

present studies,
Analysis of veriance for number of pods per plani mdlcated

staftstically significant differspces among the -three varietjes under study
duciag both the years {Table 1). Variety 660t was the tap scorer, having
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an average number of 23,57 and 23,73 pods per plant for 1971, 72
respectively.  As regards various treatments used. all of them showed
significant differences.  Fifty per cent field eapacity produced significantly
higher number of pods par plant, values beiug 25.4p and 25,03 for first and
second year respectively. Twenty five per ceat of ficld capacity, the minimum
level of s0il moisture also praduced minimuam average number of pods per
plant,  Tho values being 15.33 and 15.93 pods per plant for 1971 aad 1972,
respectively.  Variety x treatroent interaction wag statistically significant for
the year 1971, whereas, it was non-significant for the second year of study,

Consistent and appreciable differences for pod production with variety
6601 scoring the top posiien for both the years, suggest its being under
genctic control.  Relatively mors damaging effect of the lowest level of
soil moisture on pod production was brought about by enhenced abscission
as the differences for flower production among the varictics were not very
sharp. Khan and Ali (196%) and Maurar, e af, (1969) also reported
aimilar findings. .

Results for aumber of grains per pod revealed that differsnces batwesn
the varieties were statistically non-significant during both the years of mtudy
(Table Z).  Variety S-64 was, however, on the top for both the years,
Considering the pooled analysia of the various treatments epplied, 30 per cent
field capacity produced maxiraum number of 11.0% prains per pod which was
significantly higher than remaining two tceatments. Lowest value of 4.70
graing per pod was recorded in 25 per cent level of soil moisture. Variety X
treatnient interaction was significant during both the years of study, Though
the differences for namber of grains per pod among the three varietis wers
non-significant, vt the moisture stress levels showsd profound impaet, The
number was redpead to lsss than half at 25 per cent fizld capecizy as
compared to the optimum level of moisturs.  Ishii (196%) alsn> noticed
identical response exposing muag beans to various rezimes of s0il moisture.

Data for 100-grain weight presented through table 3, indicate
apprecieble differences among the three varieties as well as for different
treatments of soil moisture. Taking the meéan of two years, variety 6601
with a value of 4.718 grams was significantly higher than other two varinties.
Ameng the various treatments applied, 50 per cent field capacity coasistently
produced heavier grains as compared to othep treatments. During both the
years, 25 psr cent field capacity showad the lowest-grain weight, values being
" 3.051 aad 3.059 grams for 1971 sngd 1972, respectively, Variety x treatmont.
lnteraction was found te be non-significant during both the years. Convidering
the overail ‘picture of grain production it may bo safely conchndul ol
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" TaslE 1, Number of pods per plant as Affected by various varletles and
ireqiments R

Varicties 1571 1972, ‘Mean
Mean No. of Stat, Mean No, of Stat, Mean No. of Stat.
pads/plant Sign.* pods/plant Sign.* pods/plant Sign.*

6601 23.57 a 23.73 - 23.63 i
3-64 20 .40 b 20,47 b 20.43 b
1-233 15.07 c 19,34 b 19. 1B b
5 E G.45 0.51 .47
Treaiments )

50% F.C. 25.40 ] 25.03 a 25.21 a
37.8% F.C, 22.30 b 22,53 b 22.41 b
259 F.C. 1533 ¢ 15.93 ¢ 15,63 c
5.E. 0.45 a.51 0.47 2

"TasLE 2. Numiber of grains per pod as affected by various varietfer &
treqitnents

Varieties 1971 1972 Mean
Mean No. of Stat, Mean No, of Stat. Mean No. of Star. .
seeds;pod Sign* seedsfpod  Sign* seeds/pod Sign.*

5-04 1.93 M.5, 8.70 M.S, g.31 MN.5.
801 7.73 MN.5. 8.47 N.5. 8.10 M.
5-233 1.57 N.5. 8.4 M.8, 7. N.5.
S.E. .15 - 0.18 0.16
Treatments

50% F.C. 11,13 | 10,97 a 11.5 a
37.5% CF 3.33 b. B.87 b .60 b
25> F.C. n ¢ 5.63 ¢ 4. 70 [
5.E. Q.15 0.18 0.16

svariatlas and treazmants having the same lester do hot diffar slzniflcantly st the 3
per cant lavel by Duncan’s New mulcipls Range Tast

M5, = Mon,-slghiflzant

F.C. = Fiald capacity.
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moisture stress affected prain number more serionsly a3 compared to their
weight. Consistently higher mean weight exhibited by variety 6601 iz gn
evidence of its having a relatively better regulation of metabolic Processes
resulting in better grain Alling under conditions of maistare stress.

Timmons, ef af (1957) and Rawitz and Hiltel {1969) obtained
substantially reduced grain yield in lsgumes under progressive stress of soil
moisture,  Such a redoction was belisvad to be the consequence of iH effects
on yield subseribing characters. Estimates of grain yield summarized
through Table 4 revealing statistically significant differances for both yearn of

TAmie 3. 100-Grain Weight in Groms as Affected by Various Varieties
and Treatments

Varietiag 1971 1972 Maan

Mean 100- Stat. Mean 100- Stat, Mean 10(f gtat.
grain wi. Sign.*  grain wt.  Sign*  grain wi, Sign.*

e

6501 4,721 a 5.710 & 4. 718 ]
8-233 3,683 b 3.695 b 3.689 b
564 3.674 b 3. 654 b 3,684 b
5.E. 0,099 0.099 0,083
Treainients

0% F.C. 4,834 a q.843 a 4 838 &
7.5% P, 4,173 [} 4,201 b 4 188 b
25> F.C. 3.051 ¢ 3.059 < 3.055 £
5.E. 0.089 . G, 059 0048

Tapie 4. Yield per plant in Grams as Affected by
Farious Varietles and treatments,

Yarieties 1971 1372 Mezn

Meen yield  Stat.  Mean vield Statr Mean vield Stat,
In gms/plant Sign.* in grams/plant Sign.* in grams plant Sign,*

G601 1!.88 a i1.78 a 11.83 a
S-64 R.75 b 8.8 b B.82 h
5-133 .51 h .59 b 8.55 b
S.E. 0.26 T0.18 _ 0.17
Treatrients

0% F.C, 11.72 a 11,52 a 11.68 8
BT‘iV F.C. 10,30 h 10,37 b 19.33 b
259 F.C. 712 ¢ 7.28 ¢ 7.20 ¢
5E. 0. 26 0. 81 017

* — Varlatlas and treatmants having the sams jatter da not dikfer Mgnificantly at 5 par
cant level by Duncan’s Maw multipte Range Tast,
. F.C. — Fisld capasity,
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thﬂsc findings. In pooled analysis of the years, variety
i d;ulﬂcantl_v higher vield of 11.83 grams per plant, whereas, the
. ﬁ&u ﬁntween the other two varieties were statistically non slgniﬁcam.

‘thie varions treatments,” highest yield of 11.68 prams per plant was
'nhtamed in 40 per cent field capacity.  As expeeted, the minimum value of
7.20 grams was recorded in 25 per cent field capacity. Variety x treatment
interaction was significant for the year 1971 only,

"'__
'

" From the overall projections of the effects of drought obtained in
this study, it is fairly evident that in mung plant, moderate to scvere moisture
stress exerts relatively more damaging influenee on cheracters like opmber of
pods per plant, number of grains per pod and 100-grain weight. Sines all
these characters have profound impact on final productivity, the yield was
‘reduced only as a consequence of the effect of drought on these characters,
Such attributes, therefore, deserve particular attention while selecting or
breeding vatisties of roung for areas inflicted with frequent moisture
imbalances,
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