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Genetic and Correlation Analysis of Plant Height and Its Components in Wheat
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Abstract: Based on F, diallel crosses involving seven genetically diverse wheat cultivars and their cros-
ses, the genetic and correlation analysis of plant height and its components were conducted. The re-
sults showed that the inheritance of plant height and its components fit in with the additive dominance
model, and was controlled by both additive and dominant genetic effects, and the additive effect was
much more important than the dominant effect. The degree of dominance was partial dominance, with
higher narrow sense heritability, varying from 76.62% to 95. 08%. Epistasis was found absent for all
the characters studied. For all the traits, selection in the early generations would be most effective.
The alleles increasing plant height, spike length, first, second, third and fourth internode length were
dominant, while the alleles reducing fifth internode length were dominant. Ningmai 8, Ningmai 9,
Yangmai 9 and Yangmai 11 had more recessive genes controlling plant height, first, second, third and
fourth internode length, Wangshuibai had maximum dominant genes controlling spike length and
Yangami 9 had more dominant genes controlling spike length and fifth internode length. Plant height
might be controlled by three or four pairs of major dominant genes, while its components might be
controlled by one to three pairs of major genes. The correlation analysis showed that plant height was
positively genetically associated with its components, spike length (»=0. 6847"* ), first, second,
third, fourth and fifth internode length (+=0.9486" ", r=0.9735" " ,r=0.9562" ", r=0.9707" ", r=

0.8495" *, respectively). The order of relative contribution of its components to plant height was first inter-
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Table 1 Variance analysis of plant height and its components

HEAR B MS Ffi

Characters L Genotype BLiR Error F value
# 5 Plant height 917. 8551 5.9367 154,61~
fH K Spike length 3.0774 0.1463 21.04% "
8] 1 95 A K 1st internode length 146. 2847 1. 2664 115.51 "~
f# 2 95§ 2nd internode length 52. 2860 0.5187 100. 80" *
8] 3 95K 3rd internode length 27.4978 0. 6599 41. 67
8] 4 #5 K 4th internode length 10. 8766 0.3528 30.83"*
{8 5 95§ 5th internode length 8.1164 0.1902 42,67

* % RSB F K (P<<0.01), R il

% x indicates difference significant at 1% level. The same are as in table 2 and table 4.
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Table 2 Regression analysis of Wr on Vr for plant height and its components

B[ R = 3 B 1k @2 Wk 1) 3 ¥ K B4k 5 %K
It“m Plant Spike 1st internode 2nd internode 3rd internode 4th internode 5th internode
¢ height length length length length length length
a 118. 6796 0.0410 18.9015 5.7765 3.2276 1.3152 1.3900
b 0. 9808 1.1971 0.9478 0. 9464 0.9995 0.9695 1.0193
tao 16,4365 *  0.2584 8.6186" * 12,6622 * 9.7998* * 10. 2724~ 18. 2162~ *
Lo 23.2417* % 5.2214* 12.0893* * 21,2449~ 17.0553* % 15. 8602 * 18. 6981 *
[ 0. 4550 0. 8596 0. 6658 1. 2045 0.0085 0. 4992 0. 3541
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Table 3 Variance analysis for Wr+Vr and Wr — Vr

PEAR 25 5 A f1 14 W Wrevr

Characters Source of variation DF MS r MS F

FkE5 Plant height AL EA R BP 6 35 098.9010  11.23" 82. 2536 1.17
NHESEARP WP 14 3 126. 3429 70. 4352

K Spike length AR BP 6 0.7778  4.26* 0.1018 0. 89
NHEEAR P WP 14 0.1827 0.1147

] 145K 1st internode length AN JLEA A BP 6 1226.6321 12.07** 11.9184 2.02
ANESEARPN WP 14 101. 6309 5. 8887

8] 2 35K 2nd internode length NFESEAE] BP 6 142. 8857 7.68"* 0. 6366 1.51
NIEEAR N WP 14 18. 6104 0.4216

) 3 5K 3rd internode length o ALSEA ] BP 6 75. 6898 5.13* 0.9972 1.59
INHESEAR P WP 14 14. 7575 0. 6269

8] 4 35 4th internode length S HsEA ] BP 6 5.4935 2.62 0. 1401 1.02
NHESEAR P WP 14 2.0976 0.1374

8 5 45} 5th internode length NFESEA ] BP 6 2.4672 2.47 0.0278 0.42
ANFLEA P WP 14 0.9982 0. 0662

x Flx o APRIFRIR 2 IR B3 (P<<0. 05) FI B %K (P<0. 01, FIA .

% and * * indicate difference significant at the 5% and 1% levels, respectively. The same are as in the following tables.

BP.between common parants; WP within common parents.
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1. Ningmai 8; 2; Ningmai 9; 3: Yangmai 5; 4: Yangmai 9;
5: Yangmai 11; 6: Sumai 3; 7: Wangshuibai. The same are as in
following figures.

1 k& Wr ik Ve ;93 E 2
Fig. 1 Regression of Wr on Vr for plant height

B2 #RWKVrWEIAEL
Fig. 2 Regression of Wr on Vr for spike length
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Fig. 3 Regression of Wr on Vr for first internode length
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Fig. 4 Regression of Wr on Vr for

second internode length

5 BIZHKWr &k Vr WEIHAEZ
Fig. 5 Regression of Wr on Vr for third internode length
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Fig. 6 Regression of Wr on Vr

for fourth internode length
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Fig. 7 Regression of Wr on Vr
for fifth internode length
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Table 4 Estimate of genetic parameters of plant height and its components

P e Wi H1nk  E2wk  EaBk  WIBK @5 Bk
Parameter Plant height Spike 1st internode  2nd internode 3rd internode 4th internode 5th internode
length length length length length length

D 519.3928* * 1. 6458~ 84.4828* * 25.9370" * 16.1613**  5.7654* 5.9880" *
F —74.6724" " 0. 0556 —3.9771 —7.6749** —1.0946 —1.3541* 1.2095*
H, 49,7000 " * 0.8822" 14,1305 * 4.1021*~ 2.7993**  0.5192*~ 0.3160" *
H, 44,3294 % 0.8084 " * 10. 7588 * * 3.5266" % 2.6308" % 0.4618* * 0.2180* %
(H,/D)? 0.3093 0.7321 0. 4066 0.2149 0.4162 0. 3001 0. 2297
Hi‘ggﬁ;tg/ 0. 6229 1. 0472 0.8918 0.4577 0. 8495 0. 4375 2.5691
H,/4H, 0.2230 0.2291 0. 1904 0.2149 0. 2350 0.2224 0.1725
K 3.5476 0.1803 2.0977 2.7068 0. 8554 1. 6096 0.1443
h*N/% 95. 08 76.62 93.16 92. 66 90. 39 93.53 95.08

D e Js 2 5 F - AR FI B S5 A0 36 IR A A0 3 Hy VH - R T5 285 CHL DY) PR R s WDHD V2 +F]/ [(ADH) Y2 —F ]
A VR Bk R PR Y B 5 Ho /4 Hy 38R0 (30 5 PR EL 09 s K SR R B0 Ho N B SGR 5

D, additive variance; F frequency of dominant and recessive alleles; H; . Hs , dominant variance; ( H;/D'?),average degree of domi-

nance; [ (4DH{)V2+F]/ [(4DH;) !

'2— F7],Ratio of dominant to recessive genes in parents; H; /4 H; , proportion of positive and negative

alleles in parents; K numbers of alleles; Hy N(%) ,narrow sense heritability.
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Table 5 Genotypic correlation coefficient of plant height characters

Ak MK [IRERIS 2k fi] 3K B4 5 K
Characters S ,k"‘“‘l nath 1st internode 2nd internode 3rd internode 4th internode 5th internode
aracters pre leng length length length length length

#k 15 Plant height 0. 6847 * 0.9486* * 0.9735* * 0.9562* * 0.9707* * 0.8495* *
K Spike length 0. 4666 * 0.7224* 0.7221* " 0.7234** 0.7850" *
8] 1 %5 8] K& 1st internode length 0.9133* * 0.8322** 0.8613* * 0.6688* *
8] 2 95 K 2nd internode length 0.9153* " 0.9269* * 0.7683 "~
8] 3 45, 3rd internode length 0.9917* * 0.9261* ~
8] 4 45K 4th internode length 0.9395" "
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Table 6 Path analysis of between plant height and its components

Ptk & 19K B2 K 3K Bl 495K f# 5 K
Characters S ikml eth 1st internode 2nd internode 3rd internode 4th internode 5th internode
-haracters PPIKe leng length length length length length

f# K Spike length 0.0532 0.1930 0.1553 0.1241 0. 0688 0. 0809

8] 1 %5 A} K 1st internode length 0.0241 0.4258 0.1991 0.1430 0.0812 0.0700

8] 2 45K 2nd internode length 0.0377 0. 3870 0.2191 0.1583 0. 0879 0.0808

8] 3 451K 3rd internode length 0.0376 0.3472 0.1976 0.1755 0. 0950 0.0968

8] 4 45, 4th internode length 0.0379 0.3578 0.1994 0.1725 0.0966 0.0983

] 5 %5, 5th internode length 0. 0404 0.2798 0.1662 0.1594 0.0892 0.1065

TRIZ N HA%E 42 2%, Underline indicates direct path coefficient.
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