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ABSTRACT

Drastic reduction of light in cloudy days in the northern part of Iran and the presence of pod eater pests are two
main reasons for the recognition of source and sink relation. The effect of source and sink on vegetative and storage
organs of plant is a path for recognition of limiting factors in producing soybean plant. This experiment was
conducted in order to study effect of source to sink on yield, yield components, harvest index and some agronomical
characteristics of soybean. The experiment was laid out factorial in randomized complete blocks design (RCBD)
with four replications. Factor A included changing of source in five levels. a;- defoliated of 25%, a,- defoliate of
50% , as- defoliate of 75%, a4~ open canopy, and as- control (without defoliation); and factor B included changing
of sink in three levels: b;- cut 25% of pods, b,- cut 50% pods, bs- cut 75% pods. Analysis of variance showed that
the source and sink ratio had a significant difference on grain yield (p<0/01). The open canopy (a;) and 75%
defoliate (ag) had maximum (790.4 gm*) and minimum (458.7 gm™) of grain yield, respectively. The grain yield of
a;, 8, and a; treatments decreased 15.1, 25, and 35% compared to the control (as), respectively. The treatment of
open canopy (a,) increased 12% yields in comparison with the control. Factor A was significant for some traits such
as the number of pods, number of grain, 100 grains weight, number of lateral branches and plant height. Harvest
index influenced the changes in source and sink ratio and showed significant diversity (p<0/01). The maximum and
minimum of harvest index were obtained in defoliate of 75% and open canopy, respectively. Results showed that
factor B had significant effect on the number of pod, 100 grain weight, seed weight in lateral branch, pods weight
and the number of pod. Investigations also showed that the open canopy increased the light penetration in canopy,
photosynthesis and yield. Factor B decreased the yield in order to increase in the cut of pods.
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INTRODUCTION

Golestan province located in the north part of lad has been the important area for cultivatiosoybean within
the 50 years ago. Higher performance of soybeamamdcultivars in comparison with old cultivarshiscause of
the increase of genetic potential via breeding gadetic advances through breeding and agricultecdnology
progresses used in agricultural producing systdbesielopments occurred in recent years, was progiin
agricultural technology and its high capability time increase of food production. One of the mogpartant
methods is the maximum use of solar energy to m®duore dry and usable materials. Effective factors
photosynthesis systems were divided to two categprienvironmental and inter-plant factors. Effeztiv
environmental factors consist of light, carbon diex temperature, food and water and inter-plactofa include
solar respiration, leaf age, hormones, controltaftpsynthetic material, diseases and etc [1]. Padace of a plant
is final result of assimilate by leaves (source) tmansfer of this material to growing seed (sirtkg place that is
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applied for synthesis of starch, protein and li@tade cover decreases growth rate and indicagegrbduction is
limited in intended plants [15]. In farming plantee movement of photosynthetic materials from seuo sink is
based on the production capacity of synthesis naddefsource) on the one hand and the storage itapzic
synthesis materials on the other hand. If imbaladesreases between these, it means that propercbabetween
source and sink is an important factor for achigwdesired performance [18]. Source limitation methias plant is
notable for making photosynthesis materials fornecoic purposes. Versus the concept of destinatiitation
means that plant might to be able for making sigffitphotosynthesis materials, but the economipgmes of plant
miss full use of photosynthesis materials. The petidn of assimilate by photosynthesis, transl@ratf assimilate
to reproductive sinks, and utilization of assin@ldily the developing seeds to produce the storageriala is the
function of yield in a grain crop [6- 7]. Thus, thencept of photosynthetic source and sink is fumetatal to yield
of a grain crop [11]. Sever reduction of light thetincrease of cloudy days in Golestan provinamate and also
pod eater and phyllophagous pests are reasong oétlognition of source and sink relation. Theatffsf increase
and decrease of resource and sink on vegetativestangige organs in the plant is the path for aéhiedesired
performance and recognition of limiting factorssimybean plant in this region [16]. For this aimggant research
was conducted for evaluation of changes in the cgowand sink on the light penetration in canopy &nél
performance of soybean.

MATERIALSAND METHODS

This experience was done to study the impact ohgés of source and sink on yield and yield comptmeh
soybean crop in Gorgan agricultural research stasfoGolestan province, northern part of Iran iB° 4nd 25of
east 39and 45 of north with 400 to 450 mm of average annualfedinBefore cultivation deep plowing after wheat
harvest, 3 times disk with trowel, 2.5 L of Terfelaerbicide per acre, 50 kg/ha urea and a 1 L oipdete fertilizer
of Taftan dissolved in water was sprayed. The egpee conducted in factorial completed randomizesigh with
four replications. The first factor (A) was the smeichanges in five levels consisting; the removal of 25% leaves,
a: the removal of 50% leaves;: &he removal of 75% leaves, @pen canopy (increase of source with the increase
of light penetration into canopy), ang &are index (no change of source). In controltineat, there is no any
change in canopy. Second factor (B), the changesin&f consisting three levels;:lgeletion of 25% of pod, b
deletion of 50% of pod, ands:bdeletion of 70% of pod. Unit plot consists ofa@arrows with 50cm lines distance
and bushes of 8 cm. Soybean cv. DPX were colldicted second row with length of 170cm. Seed, plaight, the
number of lateral branches, number of pod, numbeeeds per pod, pod weight, weight of 100 seeut$ harvest
index were calculated. Also, in order to estim&ie total performance of seed after remove of twerdd lines (1
and 3 rows) and the remove of half meter from tides as margin to length 3.5 m (two square met&3 w
cultivated and economic and biologic performanag @so harvest index for all experimental unitswamputed.

RESULTSAND DISCUSSION

Data showed that the soybean yield and yield comptsnwere influenced by intact source and sink keindentire
source had more significantly effect on yield pnties, weight of 100 seeds, height, the numbeatgfral branches,
and average of pod weight, average of seed numbgod and harvest index. Also, Entire source hgdifitant
effect on total biomass properties. Protectionaeiree from removing had significant influence oalgiproperties,
weight of 100 seeds, height, the number of laterahches, average of pod weight and average ofragmber in
pod. The open canopy and control 3950 and 3529&lgéd highest yield, respectively (Fig. 1). Thdd/ief open
canopy has been increased 11% than control andl ipielefoliation treatments of 25%, 50% and 75%l tecrease
of 16%, 25% and 31% than control, respectively .(Rjg Soybean yield decreased when the sink ordsbetion
increased (Fig. 2). It indicates that because @yémg efficient light, intact sources have moreofifsynthesis and
finally more number of pod, lateral branch and weigf 100 seeds. Whereas, defoliation have lowenemic
performance because of limitation in source andwe=®, reduction of photosynthesis, assimilate disdrder in
balance of hormones. Yield characteristics are rolett by many genes and are influenced strongly by
environment. This trait is the result of many pntigs that alone or together affect on it [2]. Tsult is similar to
reports of Pettigrew [15]. In his study about tegwrtions of source to sink on three different@gpes of cotton
concluded that the cotton boll yield was more opanopy (17%). Pettigrew [15] also reported thasliadow,
cotton boll yield has declined 20% than to contrebtment. Sink deletion has significant effecttotal biomass
(p<0.01). Increase in treatment compared to theércbsource, had increased 11% in biomass (Figlm3jpresent
research with increasing light and its absorptignopen canopy lead to faster expansion of leaf, goeavide
assimilate, biologic yield and also biomass or agtter production than other treatments. Becaugbeofack of
light on the lower floors and dense canopy, reductif photosynthesis, aging of lower leaves, tharob treatment
on the lower floors have produced less dry matiedt hiologic weight. Defoliation result was reductién
photosynthesis and dry matter and finally the wemfithe biological plant is reduced per unit ardaghest plant
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height was observed in the control treatment (189 defoliation of 25% (139.7 cm), defoliation 8% (137.1
cm), defoliation of 75% (126.6 cm) and open canf8.4 cm), respectively (Fig. 4). Obtained resshews light
appropriate passage into canopy, because of higsitgdeof plant and numerous leaves. Plants comipetdbsorb
light and thus plant height increased. The redultedoliation was decrease in light penetratiow iptant population
and then reduction in plant competition that ledmshorten height of plant. Similar to Board andnike [2]
reports, because of efficient space between pkmtisno competition for light, the source treatmerad lowest
plant height. At the same line in soybean plantsadém Hamzeh et al. [9] concluded that in highanfptlensity
and lower light penetration, plant height will hecieased. The open canopy had the highest numblateél
branches (8.4) and control had the least numbktefal branches number (5.8). This indicate tffieémce of light
and thus the red and infrared light lead to furthevelopment of branches in soybean because giepspace and
light penetration to lower layers canopy (Fig. Gpen canopy treatment had higher pod weight (Bige®% higher
than control. Pod weight decreased in defoliatib25% and 50% treatments without significant diéfer with the
control. Minimum pod weight was observed in defiidia 75%, 28% lower than control. Former studiedidated
that when equilibrium is broken between sources sin#ts in individual soybean plant through podsleaf
removal, the direction of assimilate transporthamged [2]. More sink deletion treatments moreided| the pod
weight (Fig. 7). This indicates that light pendtratincrease photosynthesis and provide more dsgérieads to
pod weight. The greatest number of seed per pagl @)iand 100 seed weight (Fig. 10) was observeopin
canopy treatment and decreased with increasingelattidn percent of pod (Figs. 9 and 11). Incre@ssdurce
number and receiving more light cause to produckteansport more photosynthetic and sugar matengspods
cause to increase seed number and their weightg\Waal. [17] stated that pods gained assimilateonty from the
attached leaf but also from the leaves at the adjanodes (above or below). They found a strongcaait
compensation in assimilate distribution processabse pods weight at the nodes with leaf removal &6 of the
same nodes with leaf attached. Charles-Edwards [&] atated that the assimilate requirement ofratividual seed
plays an important role in determining total seachher because the total assimilate requiremeni of the seeds
on the plant must be in balance with the availassimilate supply. Equilibrium, therefore, will Ingaintained
between source and sink during plant growth anctldgwent [12]. Pod deletion provides conditions diptake
photosynthetic materials and their accumulatioa smaller number of sinks increased seed weighte Meamoved
sink number caused more seed number in pod. 10fs sseight in open canopy treatment was 31.09 g and
minimum weight of 100 seeds in 75% defoliation tme@nt of source was 24.7 g (Fig. 10). The abovaltesre
consistent with experiments of Egli [5] and Boardl &arville [2] results. A positive correlation beten leaf area
and seed weight across the main axis in soybearrepgasted, and was defined as source-sink pasatielit]. The
highest harvest index was shown in control treatn2®.5%) and the lowest harvest index were in ldifon of
50% and 75% (both 21%) (Fig. 12). Harvest indethés percent ratio between total bio mass and ecimngield.
Legumes generally exhibit low harvest index as camag with cereals. Park [14] that traits like bgtal yield and
harvest index are closely related to sink sizerauactivity and sink source ratio. Olsen [13] népd that
photosynthesis, light independent reactions andptmitioning of assimilates are the essential neaiisite for
increased and stable plant productivity. Khan efldl] reported a significant positive correlatiortyseen harvest
index and economic yield and negative correlatietwieen harvest index and biological yield in chiekp
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Fig. 1: The effect of sour ce changes on the soybean yield
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Fig. 2: Theeffect of sink changes on the soybean yield
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Fig. 3: The effect of source changes on the soybean dry matter
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Fig. 4: The effect of sour ce changes on the soybean plant height
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Fig. 5: The effect of sour ce changes on the number of the soybean sub-branches
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Fig. 6: The effect of sour ce changes on the soybean pod weight
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Fig. 7: The effect of sink changes on the soybean pod weight
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Fig. 8: The effect of sour ce changes on the soybean seed number per pod
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Fig. 9: Theeffect of sink changes on the soybean seed number per pod
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Fig. 10: The effect of sour ce changes on the soybean 100 seed weight
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Fig. 11: The effect of sink changes on the soybean 100 seed weight
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Fig. 12: The effect of sour ce changes on the soybean harvest index
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