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Abstract: The heterosis and combining ability of root activity and its declined properties in indica hybrid ricewere in-
vestigated by way of 4% 4 incomplete diallel cross design w ith four sterile lines and four restorer lines The results show ed
that he” in root activity and its declined valuew as higher than 85 percentage, suggesting that they may be used as the index-
es of selecting excellent root in rice breeding The estimates of both combing ability (GCA and SCA) variancesw ere highly
significant for two traits, show ing root activity and declined value existed for both additive and non-additive effects, but the
former was affected mainly by non-additive effect, while the latter mainly by additive effect Longtefu A and Zhenhui 048
had higher GCA and larger variance values of SCA , which implies that they can be utilized as superior parents in rice breed-
ing Themean heterosisof root activity and declined valuew ere positive (itw as excellent for the negativemean heterosis of
the latter), showing it was difficult to improve root physiological activity trait, but the quality hybrid might be obtained
because of the difference anong crosses
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Table 1 Analysesof variance for canbining ability of root activity and declined value
Root activity (root exudate) Declined value”
Source of variation ot MS F MS F
Replication 2 219 138 81 00 208
Combination 15 32 44 20 48:: 633 89 16 27::
GCA -p 3 36 29 22 91 797 43 20 47
GCA -q 3 68 57 43 30" 1299 20 3335
A 9 19 10 12 06" 357 62 918"
Error 30 158 38 95

Q 01
" "Significant at the Q 01 level
“Declined value= (Root exudate at heading stage- Root exudate at 30 d after heading) /Root exudate at heading stage]x 100%.
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Table 2 Heritablity of root activity and its declined value % ( )
, , () (2)
Character hy hs
Root activity 42 81 87 79 ) )
Declined value 44 23 85 03 ,
¢ 7 Fs ,
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Table 3 The contribution ratio of themale, femaleand their interaction to the total var iance in F: hybrids %
Contribution ratio
Character W et Vi) /V T \Y m/(/ T \Y Pz/v T \Y P12N T
Root activity 48 76 12 57 36 19 51 24
D eclined value 52 01 16 56 35 45 4799
Ve Ve Ve VT(VT:VP1+VP2+VP12) F1

Ve, Ve, Verand Vs (V1= Vet Vet Ver)were expressed as fanale, male, fanalex male and F: total variance, regectively.

4

Table 4 GCA effectsof the parent root activity and its declined value and their sign if icance

Parent Root activity Declined value Parent Root activity D eclined value
97A Zhenshan 97A (A1) -Q97b - 180b 63M inghui 63(R1) - 197c¢ 598b
A Xiegingzao A (A2) -Q79b - 657b 129 Zhenhui 129(R-) 113b -871c
1I-32a (As) -Q84b - 439Db 559 Y anhui 559(Rs) 2 83a 12 28 a
A LongtefuA (A4) 26la 12 76 a 084 Zhenhui 084(R4) - 19c¢ - 956¢c
S(glr i) Q 51 2 55 S(g\r 9 Q 51 2 55
LDoos 104 520 LDoos 104 520
Q 05

M eansw ithin the same line follow ed by the different small letters are significantly different at the 5% level
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Table 7. Fi heterosis on root activity and its declined value %

Table 5. SCA effectsof different crossroot activity and declined val-

Root activity Declined value
ue and their sign if icance
Cross
HM P HHP HM P HHP
Cross Root activity Declined value AR: 46 87" 42 42" 16 09" - 17 33"
AR: 2 919 ab” 2 636 abcd AR: Q 00 - 23437 9 33" - 13 39
AR - Q 881 cdef 4 039 abc ARs 25197 - 296 17 707 - 10 19°
ARs Q 419 bede - 10 541 &f AR - 3256 - 4727 19 62" 1 98
AR, - 2 456 f 3 866 abc AR 29 36" 27 45" - 10 39’ - 50337
A:R: 1 644 bc - 14 756 ef AR -Q036 -2114"° - 11 56 - 37337
AR, - Q 656 cdef - 2 864 bedef ARs 20777 - 237 70 07" 16 99°°
ARs Q 344 cde 8 946 ab ARs - 2509 - 3339 35 78" 2 08
AR - 1 331 def 8 674 ab AsR: Q 52 - 202 19 227 18 73"
AsR: - 1 606 ef 4 289 abc AR 15 24" - 11 43 - 13 81 - 3534
AR> 1 093 bed - 4 069 cdef ARs 30 79" 178 71 417" 24 32"
A:Rs 1 094 bed 1Q 741 a ARs - 1737 - 3515 - 26597 - 4110
AsRs - Q 581 cdef - 10 961 ef AR 22 28" 19 19°° 8Q 20" " 12 08’
AR: - 2 956 f 7 831 abc AR: 36 06" 4 57 70 83" 14 11°
AR: Q 444 bede 2 894 abcd ARs 34 60" 473 83 13" 19 26"
AR - 1 856 ¢f - Q 146 def AR 47 49" 15 777 77 21" 24 52°°
ARs 4 369 a - 1 579 abcde Mean 14 64 - 418 31 76 - 443
S (si- %) 1 258 6 240 " , tr Q 05 Q 01
L 2 567 12 729 R
Lo . Significant at theP = Q 05 and Q 01 levels, respectively.
Q05 HM P- Heterosis over mid-parent, HHP- Heterosisover high-
parent
M eansw ithin the sane lines follow ed by the different snall let-
ters are significantly different at the 5% level
6 1
Table 6. Variances of SCA for root activity and its declined value of !
17
parents ,
Parent Root activity D eclined value , ,
Sterile line
0,
97A Zhenshan 97A (A1) 5 096 46 26 85% J
A Xiegingzao A (A 2) 1 603 123 56
II-32A (As) 1 690 86 64
A LongtefuA (A4) 10 417 48 43 '
M ean variance 6 272 114 52 ,
Restorer line
63M inghui 63(R1) 7 442 97 9
129 Zhenhui 129 (R-) Q 795 12 96
559 Y anhui 559 (Rs) 1 573 126 54
084 Zhenhui 084(R.) 9 005 67 43 ’
M ean variance 6 272 114 52
Fi1 ,
129) AR A/ 129) AR (I1-32A/ ,
129) A:Rs (11-322/ 559) AR (II- , ,
3/ 084) 5 , 31 3%, ,
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