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l\IETIIOI>E FOR LOW J.IGIIT INTENSITY TOLERANCE 

\\'age Raina Rohaeni 1
, Trikocsocmaningtyas2 and Dcsta \Vinws2 

'At aster degree student of Plant /Jreccling and /Jiotec/111olo~v Alnjor, /Jof.!or Af.!nculruml Umver.\'lfl• 
: l.t•( turer uf /Jeparrmc•nt of,·lf.!roiiOIIIY onr/1/vrtirultun·. Frl('u/ry ciftlgriculturc, / luJ.!OI' t lgl'intltru·;J/ 

lJIIII'I'I'Sit)' 

ABSTRACT 
This researc h was dcsign~d to cstinmtc genetic parameters and to get inbr l'etl linel> low 
light imcnsit y tolerance in soybea n by using single seed design (SSD) based on agronomic 
chara~tcr and to lcrant.:c index. RILs F(l derived front hybridization between Ccneng and 
Godek were used in thi s research. The resetlrch revea l that low li ght intensity stress giving 
cn\.: ' I in dccrca ing in nowering ability. nulllhcr of productive hram:h. lllllllbcr ll f 

produ tivc node, mrmlwr of prochn.:tivc pot!, and yield In addition. low lrght utll'nsi ty 
treatment made the stem has abnormal elongation, increasing in number o f empty pod. and 
100 grain weight. Under low light intensity. yield productivity decrcm;c until 32.42% than 
control (filii lig ht intensity) The highest yield productivity under low light int ensity 
(( lrlditiun \\'as I 7-1 tor11ha \Vhik in 1111tkr nmtrol condi ti on. yic ld producti\'i ty can he 
2 h2 torvha G~netic \ariabi lit y \\aS observed by using t.:ombint..'d anal ·~i s of' variance 
Light intensity a nd gcnotipes treatment was sign ificant cOcct in all ob:-.~.:rvcd character s 
The highest genetic variance (o\ ) was in plant height clwract:.:r. h11t in numhc:r of 
pnxlucti vc pod was the highc:\t phenotipe va r i am:~ (o~r •> ·~en virnnm~nta l \ 'i ll iance (0~q. and 
al 0 G X E interaction varianc~ (G\,,. , Numbl'r or heri tabilit y in rlant hei !!hl. l'l1ljll\' pod. 
and lUll gra in WL'i!.!.ht \\l?rc im:ludeu hight critcria of' hL·fitabilit) . nurnher td. produc t iH~ 

hranr h. pr nductih· nmh:. and Jll)(l p1nducti\L' \\t•re 111du(kd medium crill.:ria \\'hill.: rr1 

diameter stern and \\eig ht g•ain/plant character wert..: in · ludcd low <.:Jrt ...: ria Index tnlc1an 
and rclaii'-C valul! methode "as used 10 select gcrmtyrc which have km light intcn~it,· 
tnlerance trait 20 g.cnntvpc · which has IO\\ li ght intcn-;ity tolcrancl.' trait \\l.'rL· sclectc.:d hv 
u:-. 11 1g both nH:thod~:.., \lean' ' aluc n!' pr (lductl\ itv In inch.·' tolt.:r arll."c , .., I 17 tund1a and ll\ 
relati\'c.: \'a luc is I J I ton/ha In ou r re~l·ar ch \\1.' !!OI pruductr vi ty \illt l~: rt:adt out ::: c,2 
ton/ha ti·orn control com.Iirion 

l(t>ywnrds:soylH·;~n , luw light inh'nsity. S ingle Seed ncrcnt, ~cnctics par:IIIH'tcn. 
tolcniiiC:<' index , sclcrlion 

INTIH>DUCTION 
Soybean is a raw material s in various foods which is important sour~c <.\!'protein 111 

Indonesia such as fermented soybean cake (tempe). tofi.r. soysoucL·. snyhcan mil~ and 

others National soybean consumpti on rcac he .. about I SO.\ million !Orb lndnne ia sovhean 
production in 19<)_ achrc\L'd I . 7 millinnt~>n :- f'm m a tntal hal\·cst arl'a t~t' I <,7 millit>rl~ I Ia 
area. hll\\ C\'l!r t ht.:! produ~l ion dccrca~cd vear by y~:a r In :!Oil 7 the pr ndut.:t ion nnl y r t.:!a~hed 
0.59 millions ton li·om a total harvr~t a1ca or 0 -l(J millions ha area National program 10 

increase soybean production has been successful in increasing soybean production in :!OOR 
bv ) I O)~o to 0 77(> million ton~ frnm a ttllal ha1 \Cst area of ofO c;t12 rnillin n nrea and 111 
::!OO•> the productron is c :-. pectcd to lllcr ea:-1..! 1>,· IX 7X" ,, tn () 1Jtl2 rni ll1o n ton' li o 111 a ltlt;tl 
harvest area or 0 638 mill ion !Ia area (D~?part ·:•. p·: rtt or agn cultu1c of Indonesia, 2tlOll) 
The data shows that the reduction or soybean production is mainl y duc.: 11' dccrca ~L· in 
harvest area 

.'i/1/l'l 1\/1 \I /1.1 \' A.t 1 \.1 iNI·S 1'//'FN/1'1 :ou•, 



The objective of the National Soybean Program is to improve soybean productivity 
by adoption of superior varieties and to increase soybean production area by utilization of 

,( ;1nderuti li zed land. One of such area is land ,under canopy which can be cultivated 
~~with soybean as intcrcrop. The total land area used fur rubber plantation in 2008 was 
f about 3.47 Ha, of which 30% is young rubber trees that can be intercropped wi th soybean 
~ (Departement of agriculture of Indonesia, 2008). 

Cultivation of soybean as intercrop with estate crop have many constraint , namely 
low light intensity, drought and soil acidity. Soybean grown under shading condition 
become etiolated, inadequate chlorophyll content red ucing pholOsynthetic process. 
Insufficient in photosyntat which were allocated into pod caused many pod was empty 
(Sopandie el a/., 2006). The percentage of empty pod character had signi fi cant negative 
correlation to weigth of seed/pant (Wirnas, 2006) Therefore, there is a need for a breeding 
program to develop a new soybean variety which is tolerant to low light intensity that can 
grow well under shading condition. In the past research, Ceneng and Godek was the 
tolerance genotype to low light intensity (Sopandie e/ a/., 2002; Sopandie e/ a /. , 2006). 
This genotype was good as parental for create tolerance variety. 

The first stage in breeding soybean is to develop population with high variability. 
A population of F6 inbred lines have been develop at the Department ol Agornomy and 
Ho11icu lture, through n single seed decent (SSD) method since 200(, . Single seed decen t is 
a method to advance segregating popu lation aner hibriclizatiun by harvesting only one seed 
per plant to be planted for the next genreration. Selection is delayed untill the genotypes 
reaching homozygosity (Phoelman, 1995 ). 

Increas ing productivity is a main purpose in soybean which can be achieved 
through selection to improve yield potent ial. For illlercropping with plantation crops, the 
soybean variet iy should also have tolerance to low light intensi ty. Selection for tolerance 
to low fi ght intensity requires information on characters of adaptation and the inheritance. 
The object ives or this research \Vere to estimate: gc..:nct i<.: pararm:ters or tolerance 
to inheritance to be in sclcciton or soybean li nes deri v~..:d l'mtn SSD. 

MATERIALS AN D Ml.!:TIIODS 
The study was conducted in th\.: Cikaba~'an experime nt station, the University 

Farm, Boga r Agricultural Universi ty front March to !vlay 2009. The genetic materials used 
are 102 RTLs F6 soybean derived from single seed descent (SSD) methode and the two 
parcntals Ceneng (tolerant) and Godek (sensitive). The li nes were grown udner low light 
intensity and control/open condition. 

Nested design was used in this experiment with genotypes and light intensity 
as treatment factors. All genotypes were planted under low light intensity condition 
(50% lig ht intensity) and full light intensity condition (as a control) with 3 repJjcations. 
The 50% light intensity was designed by using Paranet house. The seeds of genotype were 
planted one seed/hole . Each genotype consisted or 18 plants/repl icate. Organic lertili zet 2 
ton/ha and I ton/ha Ca were apli ecl 3 week before planting. Fertilizers consisted of I 00 
kg/lla, SP36 : 200 kg/ha, I<CI : 150 kg/ha) ~vvcrc applied at first p la ntin~. lnsc.;cticidcs ~vverc 
applied when needed. 

Obervatoin was made on 80% flowering time, stem diameter, plant height, number 
of productive branch, productive node, productive pod, empty pod, 100 d1y grain weight, 
grain weight/plant, and grain weight/population. Data were collcctecl during flowering time 
and harvest time. Data were taken lrom '' sample plants per genotype in each rep li cation 
Experimental data were analyzed using PROC.: ANOV A (analysis of variance) and 
Duncan ' s multiple range tests were used for mean comparison, narlett analysis lor 
determine homogenity or variance was done using Minitab programc. 
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Table I. Analysis of variance (Annichiarico. 2002) 

Soucc ol· va1 iancc dr ~·I S E(MS) 

Replication r- 1 

Genotype g-1 M2 
Error r(g- 1) Ml 

Estimation of variances fro m analy. is or variance table. 
cr2

G = (M3 - M2) / r 
cr2c M I 
a 2

1, a\; -1 a2c 

Barlett's anlaysis \\'as used to check homog~.:nit y of variance If P-Value > 0.01 the1 
the data wc1e not hctc•ogcnous (T 0 ). According to l'l!tcrscn ( 1994) if the data wen 
normal and the variance was not heterogenous. data can be proceed with combincc 
analysis. 

Table 2 Combi ned analys is of varia nce (.'\ nnichiariw . 2002) 

Source or variance 
Light intensi ty 
Replica! ion 

Genotype 

J :I lt>l 

( 1- I ) 
l(r- 1) 

(g-1) 

(!!-1)(1-1) 

I ( I - I )( g - I) 

~ I . 

Estimation ofvari;tnces fru m combi ned ana lys is o f variance table. 
1 • 

G - c; (MJ M2) I rl 
a 2 

(hf. (M2 - Ml ) I I 

a2c = M I 
o

2f = a\; I 0
2 
Gxl. I <J2c 

I I '" a\; I a1
1' x 100 % 

(rv v l \ ·) 
Tolerance index = ...:-=-rx 
note · l) · yield in shading condit io n, )\ yield in cont rol condition 

Yx - mean or yield in cnnt rol condit inn 

HESliLTS AN D DISCUSS ION 

E(~ J S) 

I hc.; genetic nlatl:J ial l!va lll at~.:d in thi !- stud v a1c Jcculllb lllal1l i nhr~.:cd lines (RI Ls 
l·u or soybean u;~\'C/1/l ' 11/llr I . ~ktlil) tkli\'cd t'JOill si nglc seed dt:SCC Jl( (SS D). Soybcal 
grown under low light intensity condit ion usuall y cannot produce good flower. Normally 
soybean star1 flowcriJl l! at 5-6 W AJ> (wt:ck aflcr planting) The soybean lines evaluate( 
under low light int ~.:nsit y tcquircd Ionge• time l(lr flowering. about 5-6 days longer thai 
undc1 full light cunditiun. that \\'ere C>-7 \Vt\P :\ ccord ing to Daubcnmirc ( 197--t 
physiology or plants li \'C under lo\\' litdll i ndin~.: to ha\'C longer \'Cgetarivc period Tha 
because plan t ~ havc to ;l\nid lo'' light intcn~tt\ st1c.,., l·phran ( l 'J'J3 ) al su statl!d that 1ha 
liglu inren ~ it~ inllucll<.:c.:d llcH~CJ in~ :.lilg~.: on soybc.:an 
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There are signi fica nt difference among soybean lines ._in agronomic c haracters 
grown under full lig ht intensity . Similarly, difference among lines was also significant for 
agronomic characters, namel y stem diameter, plant height, number of product ive branch 
and number of productive node under low li ght intensity (Table 3). Low light intens it y 
reduced stem di ameters by 23 .75% and increased plant height by 39. 42% which caused 
many of the F6 lines became prone to lodging. The F6 soybean lines from SSD showed 

lower. 

Table 3. Analysis of variance of agronomic characters and yield components of soybean 
grown under low lig ht intensity and full li ght intensity condition (control) 

-
__ L_o_w_ !i_ght i~t en_s i_.t ,__ ___ r_·t_d_l _,light intensity 

Characters MS MS 
M S Error MS E rror 

----~----------------G_e_n_o~ty~p_c~-------G_e_no_t~y~p __ e 
Stem diameter 1.3 1 1.85' 0 .40 o.so'.-
Plant height 250.57 77 1.39" 75.70 261.64" 
1: productive branch 0.59 1. 37" 0 .54 1.34" 
1: productive node 67.62 134.07.. 71.36 168 .22 •• 
1: productive pod 358.81 689. 19" 306.43 694.27'' 
L empty pod 3 35 5.4f.n" 2.38 4 .24" 
100 grain we ight 0 .05 2. 17.. 0.06 1 2.02" 
Grain weight/plant 6.48 14.96u 12. 13 18. 12"' 

Note : *significant at P = 0.05, **significant at P = 0.0 I 

Table 4. Agro no mic characters of soybean lines derived from SSD under full light and low 
light intensity 

(iennt ype 
Stem 

diamc.;ter 
(mm) 

Pla111 heioht :=-

(em) 
L productive 

branch 
L productive node 

Low light intensity condi tion (S hading treatment) 
- -- ---

RILs F6 SSD 4.2± 0.8 105.22_ 16.2 3.9+0. 7 30. 1±6.5 
Ceneng 4.0_±0.8 I I I. 6:!_ I 8. 7 3 .2±0.9 24 .8±8.8 
Godek 4.0+0.4 I 10.9+ 12.9 3 .3 +0. 7 24 .7+2.9 

ful l light intensit y conditio n (control ) 

RJ Ls f6 SSD 5.4±0.5 76.5.2±9.4 4.3±0. 7 35 . 1_!:7.5 
Ceneng 5.5±2.8 86.7±42.0 3 .8±2.0 29. 17± 14.5 
Godek 5. 1+2.2 70.0+3 1.3 5.8+2.0 39.33 + 13.6 

%change or va lue for agro nomic characters in low light intensity than contro l ---
Mean -23.75 39.42 -25 .18 -23 . l 7 

Tab le 5. Yield components of soybean lines derived from SSD under full lig ht and low 
lig ht intensit y 
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Genotype 

RJLs F6 SSD 
Cencng 
Godek 

R!Ls F6 SSD 
Ccncng 
Godek 

I productive 
pod 

·. L empt y 
pod 

. ___ , 
100 grain 
weight Gra in weight/plant 

Jg) __ 
(g) •: 

Low li g ht intensit y condition (Shading treatment) 

59.4±15.2 2.9± 1.4 6.8±0.9 7.8±2.3 
5l.0±21 7 2.5+ 1.2 7 1±0 I 7 8,t3.3 
52 7+6.3 2.5-1 I I 7 4_!:0. 1 9.0 t-3 .0 

Ful l light intensity condition (control treatment) 

86.6± 15 :1 2.3-1 1.2 6 .6±0.8 12.3+2.4 
74 5,!_)8 2 0.9_1_0 7 6 9.!._0.2 12.4_1_2 .9 
S5 2 H I 7 I 58+0.6 7.0+0.2 11.7+6.1 

~o change of va lue ror auronomic charnctcrs in lo\\' lig ht intensit y than control 

Mean -J2.97 65.27 3.90 -32.42 

(Table 4) Shading ctlcct reducim! val ue of stem diameter. number of productive 
branch, producti ve node, productin~ pod, and ~rain \\Cight/plant tcm diameter decrease 
aproximatily until 2] 75°to than normal. numbe1 or productivl! branch at 25. IS%, number 
of producti ve node at 23 . 17%, number of producti ve pod at 32.97%, and grain weight/plant 
at 32.42%. Meanwhile. shading effect made the stem has abnormal in elongation, 
incrca:;ing in numh <.:1 nf cmptv pnd. and 100 ~ra in \\L'it!ht llt..: ight plant clwractcr incn.:asc 
apro:ximatil.\' Until )1

) ·12'1 u thun llll llll<ll. )()() !,! l <~i n \\eight at > <)()0 ~ •• and 1H1n1ber o f' (.'lllpty 
pod a t 65 27~ ·o. This result was suport cd by the research which have been done by 

op<wdic ~·1 a/. (20tJ(J) 1 hat :'h<Jd i ng dli..:ct made lm phot<J:>i ntatl.: 1 rclllsl(lrtation to the pod. 
Thus mallcr was inllucncc im;rcasing o f' empty pnd. dcc1easi ng lllltnbcr of productive pod 
and grain we ig ht. 

~orm ali t y dis tl"ihution of f{ J Ls F6 SSD popula t ion 
Thert.: il l \.: difTCICilCCS or ll tll'lll<l li ty di s!li but ion b~1 usinp. Shapiro-Wilkin~ test 

bctw~en shading and contro l cnnd it io n 'ormalit y distribu tion for weight grain/plant, 
number of producti ve pod, number o f producti ve node, number of productive branch, and 
plant height under shading (a) and con trol condition (b) can be looked in normali ty 
distribution maping in fi gure I nnd 2 
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Figure I . Nom1ality distribution curve of Rl Ls F6 SSD population for weight grain 
and number of productive character (a · shading condition, b: contro l 
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Figure 2 . Normalit y distribution curve n f" Rll.s f-(> SSD pop11la ti on for nurnbcr o f 
prodti .. ; i ··.·~ Jl()(k , number nr producti ve bra nch and pl ;llll heiht 
(a : shadin~ condition. b· control condit ion) 
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f\tostly of the characters have number of skcwm.:ss < 0.5 and it's means the data 
was closely no rmal di st ribution. so it will suport to the unrcfraction resul t of selection , 
proses . l3ari (I 998) said that nbnormal data distrihutinn is vc1y influence tu selection 
process for the next generation result. /\bnornwl data distribution can be caused by 
epistasis, environme ntal, or GxE interaction (Roy. 2000) 

Genetic variance estimation and her-itability value 

Table 6. Genetic variance estimation in shading and control condition 

Character 
Contro l cone! it ion 

11 2
t.. 

2 
0" • 

2 cr., 
Stem diameter 12.0l) 0. 15 0.4 
Pia nt height 173 6 1 250 ~7 424 13 -IIJ C) J 61 9S 7~ 7 
~ produ ~.: ti \'c b1 anc h () 2<> II )I) () :-;) 30 )<) I) 27 () 5·1 
t productive node 22 15 67 02 'd<J 77 24 67 32 29 7 1 36 
.: producti ve pod I 10.13 358.8 1 468.94 23 .48 129.28 306.43 
tempt pod 0 .71 J ., 5 4 06 17 54 0 62 2 38 
I 00 grain \>vei ght 0 7 1 I) (J" () 7'\ C) ' q ~ .) . l I) 65 () 06 1 

Grain wc i~ht/~lanl ::! !')} () ·IX <; ~ 1 Jo .n 2 ()() 12 1 J 

Tab le 7. Genetic variance cst imat inn ti·um combined anal ysis o f variance 

('hara tcr 
Plant height 
~ productiw hr:-~ nc h 

~ p10dlll:t iH' Ill 1dc 
~ product 1 vc pod 
lt)C) grain \\'Cigh t 
Grain w~.·i }!ht/plant 

N•liC. o · !'l.!llOI\( ll.' \·arr:lllCl' o · 
1 1 ·~. h..:r ll :•hllll alo hroad ens..: 

(I • , . 

71 67 
U I X 

I I :; I 
37 10 

(I ) I ) 

o .:;s 

-13 75 
II ()fl 

I ' ·11 
):)3 06 

() 1 s 
I ~ .' 

174 •12 

1 c.::! 
1·1 XX 

3·13 7·1 
() ()I) 

l) 18 

122 6 1 

0 -1 X 
\() 70 

136 2 1 
() ( JO 

2 <)') 

2 c;, 

0 .55 
I J7 6g 

U.S I 
IOJ 65 
435.7 1 

3 00 
() 7 1 

1-1 u 

11 2
1 ... 

27 71 
45.02 
31 ()() 
3 1 15 
29.67 
20 67 
91 ·ICJ 

1·1 lJ 

)8 ·15 

17 .;n 
27 23 
SJ ~I 
18 :!:! 

Genetic variance analysis result dincrencc va lue o f heri tabi lit y between shading 
condition and contro l cond1tinn (table 11) l lnclc1 cont10l <:nndition. scvc1al ch<uact cr~ has 
H\ , value disposed higher than under shad111g cond1tion IOCJ g1ain \\Ctg ht wa!> the highc t 
heritabilit y , ·aluc. 93 9:l 0'o in shading condll to n nnd 9 1 -16~o in control condition This 
ditTcrcnces rc. ult give in format ion that if'' e want to selecting lines of genotype that ha\'c 
some 1a1 g1.·t trai ts thitl we want. thv svkction must h~o: done in target ronditinn bcrausr 
selection will be cl1ccti\·c if the pbnts treated on target \.: ltvironmcnt (Roy, 2000) 

Table 7 show the result of combined analysis or variance. The data that \>vas 
collected t i ~llll .:;hJd ing trl'atntcnt and nmtJOI 11catment \Vt:lc chcd.ed by Barlett·.., anal \'si!­
to knm\ thc homug~nit \ or II \'aliancc h\.'1(111.: \\ c Cl'lllUIIllllg anah~i~ of \·anam:e lnlll..c 
th~ othc1 dtal acter~ . . tcm diamch.'l <JJHI nu mb~·r of cmptv pod couldn ' t pwcccd hy 
combining ani ·s is to get G~E in tcraction The test GxE interaction g i\·es an indication of 
whctcr 01 not the treatments hcha vc till' "amc f'rom <HIC lotntio n to anothe1 i\11 cham ·tt:IS 
sht1wn significant Cixl:. inte1action . ~x<:~pt in nlllllh~.;l of productiv~.: bnmch Value of 
heritabi lity can bl.! identi licd f'1o n1 thi s anal v~is The hit.!IJ~·~t II \ , wa!> in 100 l.!lni n \\Ci~..tht . . - - -
up to S:l Sl% It is mean that lOr> grai n weight ''as insignificnnt in flucncccl h\· 
cm·i1 nnnH:nt and also (i-.;F intt:racti on \ "ill t a n ~ 
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RfLS F6 SSD Selection 

rable 8. Selected genotypes by ~sing Index tolerance and relative value methode 

No. Genotype 
Index Productivity 

Genotype 
Relative Productivity 

tolerance (kg/ha) value (kglha) 

1 8 1.07 1610.56 8 0 .90 1610.56 
2 10 0.87 1266.67 12 0 .91 1527.83 
3 12 0.95 1527.83 14 0.95 1366.30 
4 21 1.06 1450.33 15 1.12 1469.26 
5 22 0.92 1343.78 18 1.05 1401 .22 
6 31 0.85 1388.33 21 1.09 1450.33 
7 34 1.05 1571.78 25 0.98 133.4.22 
8 35 0.90 1229.17 26 1.18 1402.67 
9 47 0.85 1104.56 29 1.01 1243 .00 
10 49 0.85 1554.00 30 0.87 1388.33 
11 62 0.95 1357.00 31 1.00 1018.44 
12 79 0.86 1282.17 34 1.37 1360.78 
13 80 0.85 1232. J I 37 1.05 1138.89 
14 81 1.34 1403.56 40 0 .88 1268.56 
15 85 0.87 1193.78 42 1.02 1246.44 
16 87 0.84 1197.78 46 0.85 1154.19 
17 89 0.92 1337.33 48 0.87 1260.00 
18 96 1.08 1462.33 49 0.85 1405.67 
19 · tot 1.04 1215.85 50 0.89 1021.00 
20 102 1.10 1743.11 55 1.02 1076.17 

Means 1373.60 1307.19 

Index toleran and relative value methode was used to select genotypes which have 
>W light intensity tolerance trait. 20 genotypes which has low light intensity tolerance trait 
tere selected by using both methodes. Based on table 8, the genotype that has hight index 
>lerance not always has hight relative value. Means value of productivity in selected 
enotipe from index tolerance metode was higher than relative value methode, but the 
ifferenced looked not significant. Means value of productivity by index tolerance is 
373.60 kglha- 1.37 ton/ha and by relative value is 1307.19.19 kglha- 1.31 tonlha, but 
te got productivity value reach out 2.62 tonlha from control condition. In addition, the 
enotype that has relative value > I means it genotype under shading treatment has yield 
)ility more than control. But, it not conducted in index tolerance methode. 

Development of good adaptation variety for abiotic stress was by looking middle 
arvesting age, resistance to pest and patogen, good agronomic characters, and good 
uality of seed. The plant-ideotype from the all selected genotype that have good 
japtation for shading stress is has harvesting age at 56-67 days, growth type semi­
eterminate, plant height 84.51 - 149.11 em, number of productive branch incuded much 
1ought (3-6 branchs), strong branch (branch diameter 3.5-5.0 em), middle size seed (7.17 
1100 grain), and seed color mostly dark color (black, dark brown, and green). 

CONCLUSION 
Low light intensity stress (shading condition) giving effect in decreasing in 

owering ability, number of productive branch, number of productive node, number of 
~oductive pod, and yield. Shading treatment made the stem has abnormal elongation, 
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increasing in number or empty pod, and I 00 grain ~~eight. Number o f heritability I 00 grain 
weight was the highest Means value of productivit y by index tolerance is 1.3 7 ton/ha and 
by relative value is I 3 \ ton/ha . Producti vit y value under control cond ition reach out 
2 62 tortlha from cont rol condition. 
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