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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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Wi, R EONARHR Z B & B B IEA R BHRR. E4F s, Y m M S
BE A1 — A 0. Omokhafe Al Alika (2003a  FAiG RIS, R IHMYAFTE R I1) 55 FFAOK 1
A1 2003b) 745 7 BB K FFE A M. Tan (2008) bk E BEAIH 8, 2 TROR
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& 1: 2016 ERIEET 10 MEED BNEH 9 MREURTFINTZRIE, BHEMHEHE I,

Sources of % Plant

L df Plant Height ~ No. of Leaves . Plant girth Plant vigor Leafarea  Leaf yellowing Leaf senescence  Leaf fall
variation survival
Reps 2 1513.423%* 148.855 145.64815* 0.3324100 0.10000 354.191112* 0.13333 0.608333* 0.776NS
Treatments
s 9 4030.916%**  27402.84***  1660.99794*** 4.316659***  3.982407***  739.66485%**  3.114815%**  2.0824074*** 1.754
pe]r)i:)(()izg(}];P) 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 t: * : P<0.05, ** : P<0.01 and *** :P<0.0001

®2: 2016 FRIEFTT 10 MERR ENEH o MREMRIFHE.

Genotypes Plant height Number % Pl_ant _ Plant P_lant 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 3.250  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-LSD0.05) 26.12 13.96 10.53 0.591 0.683 15.01 0.554 0.675 14.09
=3 1B, ERE, MEERMEELMGT, ERARMERER.
Traits Vp Vg Ve h?, PCV% GCV%  GA Expected GA (%) x
Plant height 559.14  300.86 258276 0.5381  189.66  139.12 26.22 16.86 155.45
Number of leaves 2114.0 20402  73.762  0.9651 40229  395.23 91.41 69.98 130.62
Plant girth 0.4662 0.3339  0.1323  0.7162 34383  29.098 1.007 25.55 3.9435
Percentage Plant Survival  177.23  135.19  42.039  0.7628 17191 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 852724 0.4056 173.39  110.44 10.01 20.98 47.717
Leaf yellowing 03353 0.2191 0.1162  0.6534 38320  30.977 0.7793 34.13 2.2833
Leaf senescence 0.4110 0.3210  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 FxF 10 MEEBRGELENFH 9 MERAIIEX RERER

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"™  0.3843™  0.6236™"  0.7175""" 0.6573"™"  0.8194™"
Number of == 01152 09108  0.0464°  0.6412°" 04737 0.4046™  0.6803"
leaves
Percentage .
plant == -0'3‘}06 -0.6651™"  -0.0673  -0.7351™  -0.5694™  0.4511™"
survival
Plant girth == 0.1852" 0.5880™"  0.6733""" 0.6806™"  0.6890™"
Plant vigor = 0.0531 0.2440™ 0.3661™"  0.4660™"
Leaf area == -0.2014**  (0.7489™  0.5265™"
Leaf == 0.8829%**  0.6601""
yellowing
Leaf __ 06786
senescence

*: P<0.05, ™: P<0.01, **: P<0.0001

4 £E5ip

K2 B IR LA 5 v P S DR B RN R T AR S R
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e A A P R 1R 535 A T e ) 2 4 v ok v AN
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5 g

PR B e HRNEAZ R 7L B (RRIND (134T
FAEFAE FAREVA T S Al 78 (NRCRD 3
1T FAT X TSP B 1S HF . AT NZ I 7T
Bt Bl TAE N R I3 B .

SEH

[1] Adifaiz, A. F., Maiden, N. A., AiztShamin, N., Zarawi, A.
G and Rafil, M. Y. (2018). Genetic diversity of the 1995
RRIM Hevea  germplasm collection for utilisation. J.
Rubb. Res., 21(2): 153-164.

[2] Allard, R.W. (1987). Principles of plant breeding (2nd
Edition). John Wiley and Sons, New York, pp. 93-106.

[3] Bassey E. (2014). Natural rubber development in Nigeria:
challenges and prospects. In: Omokhafe, K. O., Bakare, I.
0., Okorie, 1. K. and Okwu, U. N. (Eds), Proceedings of

-16 -

the first National Conference on Nigeria rubber industry.
National Rubber Association of Nigeria, Benin City,
Nigeria, pp. 1-5.

Baye, B., Ravishakar, R. and Singh, H. (2005). Variability
and association of tuber yield and Related Traits in Potato
(Solanum tubersum L.), Eth. J. Agric. Sci 18,103-121.

Fehr W.T. (1987). Principles of cultivar Development.
Vol.1. Macmillan, New York. 45:105-114

Omokhafe KO, Aghughu O and Imoren EA. (2017).
Germplasm of Hevea brasiliensis in Nigeria. GSC
Biological and Pharmaceutical Sciences, 1(2): 20-25.
Omokhafe, K. O. and Imoren, E. A. (2014). The three NIG
800 series clones of Hevea brasiliensis for clone exchange
under the International Rubber Research and Development
Board. Meeting of Plant Breeding Group, International
Rubber Research and Development Board, Kottayam,
India.

Omokhafe, K. O., Oghide, A. and Imoren, E. A. (2015).
Investment opportunities in the upstream sector of the
natural rubber industry. Third Palm Oil, Rubber and Cocoa
Conference, 13-15 October, 2015, Labadi Beach Hotel,
Accra, Ghana. Organised by Centre for Management
Technology, Singapore, 16.

Omokhafe K. O., Ogbebor, O. J., Nasiru, 1., Okwu, U. N.

(2008). Evaluation of relative efficency of three methods of



Korieocha, J. N, et al.

BV A B T S R MR R i A% A8 R A SR A0 T

dry rubber content determination in Hevea braziliensis
Muell. Arg. Niger. Agric. J., 39 (2): 146-149.

[10] Omokhafe, K. O., Alika, J. E. (2003). Clonal stability of
latex yield in eleven clones of Hevea brasiliensis. Genet.

Mol. Biol,, 26: 313 - 317.

[11] Sohrabi, M., Rafil, M. Y., Hanafi, M. M., Siti Nor Akma, A.

and Latif, M. A. (2012). Genetic Diversity of Upland Rice
Germplasm in Malaysia Based on Quantitative Traits. The
Scientific World Journal, 2012, 416-421.

[12] Tan, H. (2008). A study on nursery selection in Hevea
breeding. P. 114-120. In: M.E. Cronin (ed.), Proc. IRRDB
Symp. National Rubber in Vietnam, 13-15 Oct. 2007. Int.
Rubb. Res. and Develop. Board (IRRDB), Hertford, UK.

[13] Tolessa, T.T. (2017). Genetic variation, heritability and
advances from selection in elite breeding materials of field
pea (Pisum sativum L.) Genotypes. Agri. Res. Tech., 8(4):
555-740.

[14] Varma, S.P. and Rai, M. (1993). Genetic variability and

-17-

inter-relation in cassava (Manihot esculenta Crantz) under
rainforest conditions of Tripura. Afircan Journal of Root
and Tuber Crops, 19(2): 77-80.

[15] Wong, P. F. and Abubakar, S. (2005). Post-germination
changes in Hevea brasiliensis seeds proteome. Plant Sci.

169(2):303-311.

IR ER: 2020 4£ 5 H 13 H

HPIEHH: 202046 A 17 H

BIFZ<3: Korieocha, J. N, Omokhafe K. O, Ogidi
E.G.O, Orunwense K. O, Odidi D. O and Nwabueze, O.
N., ELPG At e p i R I s A% 8 7 5 A G
AT, B BREAE T2 &, 2020, 1(1) < 12-17
KREE: FEMM. 778, Google Scholar

FRALFE B . ©2020 1F 2 5 FF 5 3K B T 6 A o0
(OAIRC)JFT 7 o AT B i I AR IL 2 B 44 VP A] S0 R0K
. http://creativecommons.org/licenses/by/4.0/

OPEN ACCESS



http://creativecommons.org/licenses/by/4.0/

	1 前言
	2 材料和方法
	3 结果与讨论
	4 结论
	5 致谢

