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Genetic Variability and Correlation Analysis in Quantitative Traits of Ten Genotypes of Hevea Brasil

ilensis Muell. Arg. At Seedling Stage
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[ Abstract] Understanding the variability and the association existing among natural rubber genetic materials
for important traits is vital for the effective utilization of such materials for breeding purposes. The aim of this
study was to determine the genetic variability and associations among the nine traits used as indices for picking
drought tolerant genotypes. The test genotypes were RRIM 600, NIG 800, NIG 801, NIG 802, NIG 803, NIG 804,
PR 107, RRIM 628, GT I, and PB 5/51. Observations were made on plant height, number of leaves, plant girth,
plant vigor, percentage plant survival, leaf yellowing, leaf senescence and leaf fall among the ten genotypes.
Results obtained from the analysis of variance (ANOVA) showed that there were significant variations for all the
characters studied. The plant height, number of leaves, plant girth, leaf area, leaf yellowing, leaf senescence and
leaf fall, showed highly significant variations across the genotypes and drought stress periods. Genotypic variances
were relatively high for number of leaves, leaf fall, plant survival and plant girth leading to high broad sense
heritability estimates 0.96, 0.82, 0.76 and 0.71 respectively. Also high genotypic coefficients of variation (GCV) for
all the traits from 29% to 395% and high genetic advance at 20.98% in leaf area to 25.55% in plant girth, leaf
yellowing (34.13%), plant vigor (36.16%) and 69.98% in number of leaves were obtained. All the traits except
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percentage plant survival had positive and significant association with each other. The negative correlation between

plant survival and other agronomic characters suggests that a considerable decrease in percentage plant survival

will increase agronomic traits such as plant height, girth and vigor. Striking a balance between plant survival, also a

desired trait and other agronomic characters is necessary.

[ Keywords] Natural rubber Seedlings, genetic variability, correlation analysis, agronomic characters
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PRis, R EOHEAD MR 2 MR S R AR BHRR. EART S, Y E A S Y
e — 0. Omokhafe 1 Alika (2003a A3 RIS, FIARIIATIE R 1) 545 RO 1Y
A12003b) 745 7 EE ) FRF AN, Tan (2008)  INFEY & LA A%, 2 TRR.
AT T SRR e ] () Ak v 5 R 2 (] ) S

£ 1: 2016 FRIEET 10 MBEER ENER o HREMRTSNTRRIE, BHEMLE S,

Sources of variation ~ df  Plant Height No. of Leaves % Plant survival Plant girth ~ Plant vigor Leafarea  Leaf yellowing Leaf senescence  Leaf fall

Reps 2 1513.423%* 148.855 145.64815* 0.3324100 0.10000 354.191112* 0.13333 0.608333* 0.776™

Treatments (T) 9 4030.916%**  27402.84%** 1660.99794*** 4.316659*** 3.982407*** 739.66485%** 3.114815%** 2.9824074%*** 1.754

Drought periods (DP) 3 128316.199%** 182634.076*** 3815.64815%** 75.031058*** 12.275000*** 2408.44143*** 25.96667*** 50.5638889*** 494209.453**

T x DP 27 420.5563 3019.972%** 38.69342 0.3093490**  0.2688272 41.314943  0.4851852***  0.6070988**  7983.189***
Error 78 258.276 73.762 42.03941 0.1322946  0.17692308 85.27241 0.1162393 0.608333* 75.150

Level of significance £: * : P<0.05, ** : P<0.01 and *** :P<0.0001

#+2: 2016 FRIEFT 10 HEEE ENEH 0 MREMERAFHE.

Genotypes Plant height Number % Plgnt . Plant P}ant Leaf azrea Leaf Leaf Leaf fall
(cm) ofleaves  survival girth (cm)  vigor (cm?) yellowing senescence
GTI 200.39 247.71 74.444 4.129 1.667 15480.56 1.667 1.330 24.73
NIG 800 200.11 172.01 67.222 3.506 3.000  7379.50 3.890 3.110 43.27
NIG 801 170.05 192.07 55.000 3.268 2333 6946.16 2.780 2.220 4391
NIG 802 188.82 180.03 57.500 3.288 2.500  9134.09 3.220 2.670 34.19
NIG 803 190.53 190.9 53.611 3.477 2333 9986.80 2.667 2.550 33.37
NIG 804 213.44 226.76 64.444 4.134 3250  11024.7 2.330 2.330 38.09
PB 5/51 142.99 64.758 48.611 2.484 2.500  2396.28 3.890 3.220 48.59
PR107 191.05 218.18 64.722 3.188 1.583  11157.1 2.330 1.990 42.15
RRIM 600 182.22 223.61 76.111 4.106 3.25 11523.5 1.890 1.446 36.97
RRIM 628 155.66 73.183 38.058 2.191 1.667  2582.15 3.440 3.220 42.53
Overall mean 183.52 178.92 52.36 3.377 2.566  8761.1 2.810 2.408 38.85
F-LSD .05 26.12 13.96 10.53 0.591 0.683 15.01 0.554 0.675 14.09
*®3: KRB, HREZ, FMEERMEEAMGET, TRARMELRHER.
Traits Vp Vg Ve h?% PCV% GCV%  GA Expected GA (%) x
Plant height 559.14  300.86 258.276 0.5381 189.66 139.12 26.22 16.86 155.45
Number of leaves 2114.0 2040.2  73.762  0.9651  402.29 395.23 91.41 69.98 130.62
Plant girth 0.4662 03339  0.1323  0.7162  34.383 29.098 1.007 25.55 3.9435
Percentage Plant Survival 177.23  135.19  42.039  0.7628 171.91 150.14 20.91 34.87 59.972
Plant Vigor 0.4662  0.3095 0.1769  0.6363  44.331 35.362 0.894 36.16 2.4750
Leaf area 143.47  58.196  85.2724 0.4056  173.39 110.44 10.01 20.98 47.717
Leaf yellowing 0.3353  0.2191 0.1162  0.6534  38.320 30.977 0.7793 34.13 2.2833
Leaf senescence 0.4110 03210 0.2120  0.3500  50.799 39.456 0.4617 18.82 2.4530
Leaf fall 589.97 665.12  75.150  0.1274 2176.16  2310.6 56.41 452.8 1.2458
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R 4: 2016 F3F 10 MEFEBGEEMEH 9 MERIEX R EIER.

Percentage

Plant  Number Plant Plant Leaf Leaf
. plant . . Leaf area . Leaf fall
height of leaves . girth vigor yellowing  senescence
survival
Plant height == 0.8768"" -0.4113"" 0.8997™" 03843 0.6236™" 07175  0.6573"™"  0.8194""
Number of == 01152 09108 0.0464" 06412 047377 04046 0.6803""
leaves
Percentage -
plant == 03306 66517 -0.0673  -0.7351"" -0.5694™° 04511
survival
Plant girth == 0.1852"  0.5880™" 0.6733"™"  0.6806™"  0.6890""
Plant vigor = 0.0531 0.2440" 03661 0.4660""
Leaf area == -0.2014**  0.7489™"  0.5265""
Leaf == 0.8829%**  0.6601""
yellowing
Leaf == 0.6786""
senescence

"1 P<0.05, " P<0.01, ™": P<0.0001

4 g
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