%10 % (SR R R= % i No. 10

1991 &£ 12 § ACTA BIOLOGICA PLATEAU SINICA Dec., 1991

FNEFNEHRNSERSED
RIPEB RECEHF

TEF KR 224 T £ IEE B #

(ChEPEGEEESHEGHRER)  (TERZEE MR YRR

] E 3

A X HEI S RAEYFR S TR 6 MR w8 B (RM 6 ~REEAMY
HEARRMROUP XQR5EL RIARRZH LM T HENZSM(R)FRES RS BRI
AREERSBORMABNERET, BHTHEESSREANEFRES FRELER S EOH
effte, AFBRRENEERLAOKRRETERSLREM, HUKRERLRWA
B, Sk th — BB R R R AR AR o oM BN TR RS S R A TR
PR BRI ZA R B — D ER IO

XK@BE: FNFEEFRLE:RETH

il o B

B F FEZEZENERRIEA—NEENFRHER, HET T XENHRIE
(IJohnson &, 1973; Halloran, 1975; Konzak, 1977; Dhaliwai, 1977; Mihaljiv, %,
1978; ZERE, 1981;1982), HN/NERFREHES BN, FLRRBEORERE
THRE (1985) HREHRELHHO/NZGMEFNEARSERT T oK, HXAES
FEEBOBESHMEBET E: KBTS (1984) Ll6 MMhERFMTEENIIREZ
EOR T NN EARSENRFMINE KA T ERE9I85)LL 7 ME/NER TR
3 X AARERIIRZSTERRT MEFRNEO RS ENSRO#EE XT/hFRH
REBRESRAOBEVRNED, OO EFERABE RS /DB BRTRHRE(RET
E,1984; THRE,1985), RIFNIE(OMEEGEFNEFNTEAERSEEER
RHPOEAMEELRE AN P X Q AZBENFIRRZFEMF 12 ~F/NE
FOFREORSEN 2 MEEABRESBROAMRARES H.E—FHETEFESEE/N
ZHFREORSENEEAR SRR EAE, DHATESEENZLRERETHH

* AXEBEERARABRSNEEHBEAES A K LIE 45 ILEH.
A3x 1989 45 H 29 Bk Fl,

o477 -




REHL IREEOR . BEERE G HEOREME, HERJERE G

ZHBETE

# B B B 12 M EANERT (R E4 6 x 6 RESRIUIRRZFRA. AN K
602(1),85 $462(2),85 % 464(3),85 % 466(4),85 5 461(5)F1 85 F 458(6)_,1@%_7@:{{:}%‘.3@&%%%
P ERORAERERRRRH(R): RAABEARSM(R), BEEN Vees”#5(7), HEEMN
Kenya C6042 (8), EJEFRY NP 880-2 (9), BIMiRIKAY Cocer 68-8(10), R EAMLHF FEErh ]
8325(11) RFiEHKIE 1080(12)0 1985 FELIEZFE LI E K Px Q R Ak 36 MREH
L 1986 EEW R F, RRAREAMTHEEATHERES KEA. RRHADFEIKE, B
KA, EH 3 RLITHE 0.2 K, 7T 2 K, BREE 0.05 K, BT Ko RMENRWHBR . AkPTE
ENEFRNFEESE,. LA .7, IGHFRTEARSEE A AHAP Waters-AAA 721
SERE T UNESTFR DK REERSE, ERITGEESM Phillips (1983) §YHHE, MELSRLL
HEBEFRERNEIBERGRIENS, 1990) ETHMEHREES NS MELE RGERER
AR, MR EARSEM 2 vk EaEn s BNEERTA . LREIRA 1BM PC/XT
BFHENAE, ERARESQBON AN T ESFTETER RS o

E.BR 5447
(=) ZEES

1. SRR

AT RAFE RERARSEREEHEAAXR, ¥ 36 MRAMSERNFEHE.
EREHE . RRPSEMNP REHETIAE 1,

M 1A DAEH , & &M RA P E, R R SR R T RR e EN, B
KENTRFPHESKFLSEZE, Hh SRR PSEER TR FPHE,
BOR.SER AERIRTEARE + MERME T RENE, EaRORMEY
EMRTHRFESE. TR, MR RASICRRP REFHIX R Bt &
FAERMN, IR —SARERRERNSERBSE, RS R F, XEUGHRL
HZAUE,RBHR 2B/, '

2. LRt

FHREOUERHACE 2), #ER.,. RRERFERNED RO AES
RIEE, HateRePsfidinE. HEPHRBERLAGRDERROETERCE
2), WEEFM 85 % 458 X NP 880-2" #9—39.52% % “&Ji 602X Cocer 68-8” Hy
50.56 % A5 #i s ER ML “85 % 466 X K 1080”1y —54.37% %£]“85 %464 X Cocer 68-8~
9 36.59 % A% ; H bR H

BRZEWRE 5.6-52.8% HRZHESARBIGE,BF 13.9-63.9% FRZAE
Er@sk, £2H 8.3—36.1% WRZHESIEMBREGE 3). Hiv, RELHEIREG
EHRGEHEAAE, ERTASHERBRA, BA—chpltRzHeB8hE, &
ElEFK. A—RZHAENTARERF BRGNS EFBRA W “EH 602 X
Cocer 68-8" H &, RLAEMEMARMH(—10.72%), HAERHEEE RS, BXRE

* 178
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Table 1

Relationship between parents zind their hybrids in
character performance (%)

Characterﬁ H;j)?btidsﬂ!i Middlgf_ Ex‘lmlﬁl I&Ei.nimu%n‘t
parents X parents X parents X

EEFE Prob 12.30 12.27 14.29 10.26
FAEE Asp 0.6971 0.7916 0.8929 0.6903
FEE Thr 0.3523 0.3788 0.4143 0.3447
225 E Ser 0.6090 0.6507 0.7124 0.5888
A& Glu 4.6481 4.4581 4.9028 4.0131
H4E Gly 0.5295 0.5374 0.5824 0.4923
FaEE Ala 0.4932 0.4969 0.5327 0.4606
sk Val 0.5170 0.5083 0.5522 0.4644
EHEE Met 0.0995 0.1169 0.1303 0.1035
BREE Iso 0.3655 0.3572 0.3925 0.3218
FHE: Leu 0.6700 0.6876 0.7607 0.6146
P E Phe 0.4101 0.4343 0.4653 0.4033
#4E Lys 0.3564 0.4619 0.5613 0.3625

#¥ (Note): 1. Pro= Protein Asp = Aspartic acid Thr = Threonine Ser = Serine Glu = Glutamic
acid Gly = Glycine Ala = Alanine Val = Valine Met = Methionine Iso = Isoleucine
Leu = Leucine Phe = Phenylalanine Lys = Lysine
2. EREEFSLITHRRA,

Abbreviations in following tables as in this table.

B4R OER . HER VAER. RERNED R IER RS #E Ll REXx
AR AE, HARHINY,, AR RERRET 27T R

%2 PHEBBEETREE

Table 2 Average heterosis and their variational ranges

Character I{-ﬁ?}ciﬁigi %%% V:Eiﬁﬁl %ang?
coefficient
Pro 0.90 16.30 11811.11 —39.52—50.56
Asp —11.41 17.74 155.48 —49.07—33.35
Thr —6.81 11.53 169.31 —36.78—26.51
Ser —5.78 14.32 247.75 —38.07—31.77
Glu 4.46 15.27 342.38 —22.04—40.33
Gly —1.07 10.66 996.26 —27.40—29.53
Ala —-0.18 16.66 9255.56 —24.46—64.47
Val 2.35 12.12 515.74 —29.48—39.86
Met —14.11 20.79 147,34 —51.22—42.84
Iso 3.25 14.25 438.46 —28.21—43.21
Leu —1.74 13.87 797.13 —28,51—35.54
Phe —4.89 16.91 345.81 —32.24—31.57
Lys —18.66 21,12 113.18 ~54.37—36.59
(=) &R

13 MERIOT ZAHERGE 4), REANREARNSRERABEREEKRN,
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®3 HERTESHBEEIE
Table 3 Transgressive crosses and their percentages
o e oo EFARE RABER
S igher than middle Lower than minimum
Character =
oo T T ek o N R o S
Pro 6 16.7 15 41.7 2 5.6
Asp 3 823 8 22.2 19 52.8
Thr 4 11.1 7 19.4 17 47.2
Ser 4 11:1 11 30.6 16 44.4
Glu 13 36.1 20 55.6 8 22,2
Gly 8 22.2 11 30.6 9 25.0
Ala 11 30.6 14 38.9 13 36.1
Val 11 30.6 23 63.9 6 16.7
Met 5 13.9 9 25.0 19 52.8
Iso 12 33.3 21 58.3 5 13.9
Leu 8 22.2 12 33.3 10 27.8
Phe 11 30.6 ) B} 36.1 17 47.2
Lys 4 1i.1 5 13.9 17 47.2
25 7.1 21.4 13.0 36.1 12.2 33.9

# ARBRTHES=36

Note: The number of crosses in the test was 36.
HEUEREABE £HNERNASNT EEEERRBZ K, HARSHE (LR
B) MEEERLNBEER. #—SINAGRANEER (F41), BARKLERS,

£4 FRABORNEERSBNSELN

Table 4 Analysis of variance of the incomplete diallel data for contents
of grain protein and amino acids

9 X 2 [A) R E;mal?: ji.{ali: z RE
43 ix Blocks Crosses Interaction Error
P parents parents
@ (€2 (€)) (€D} (25) (70)
Pro 14.643%* 8.230%% 4.810% 29.853%* 4.809%* 1.776
Asp 0.0809 0.0510%* 0.0543 0.0726% 0.0541** 0.0259
Thr 0.0002 0.0054%* 0.0024%* 0.0146%* 0.0041%* 0.00049
Ser 0.0066 0.,0253%=* 0.0231%* 0.0528%* 0.0230%x* 0.0044
Glu 0.8090 1.2790%* 1.0530% 3.6513%* 1.0528%* 0.3304
Gly 0.0023 0.0071%* 0.0063 0.0149%% 0.0063* 0.0033
Ala 0.0211 0.0159% 0.0164 0.0199* 0.0163* 0.0084
Val 0.0026 0.0062%* 0.0060%* 0.0183%= 0.0039%* 0.0014
Met 0.0006 0.0014%* 0.0016% 0.0028%* 0.0011%* 0.0005
Iso 0.0066%* 0.0037%* 0.0041* 0.0111%* 0.0022 0.0016
Leu 0.0171 0.0187%* 0.0160% 0.0435%* 0.0159%* 0.0063
Phe 0.0094 0.0120%* 0.0161%* 0.0276** 0.0081% 0.0047
Lys 0.0013 0.0066* 0.0064 0.0084 0.0063 0.0040

ZE (Note): *,%* H 8504 507 fl 195 F G, Significant at 0.05 and 0.01 probability level, respe-
ctively. ( )X BB Degree of freedom
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Table 5 Effects

%5 FZaRASERO-BESHEE

of g.c.a. for grain protein and amino acids

Charm“ﬁ 1 2 3 4 5 6 7 8 9 10 1 12
ez 0.730  |—0.305 |—0.154 0.281 —0.551 |—0.001 —1.846 | 0,308 [—0.629 2.036 0.411  {—0.282
(2) (€)) &) (5) (10) (6) (1z) “) (1) (1 ) (8)

s —0.042 0.023 0.010 |—0.022 0.001 0.030 —0.069 |—0.002 |—0.034 0.045 0.102 |—0.042
_P (10) L4 (5 (8) (6) (€D] (12) (7 &) (2) ) (10)
The 0.001 |[—0.014 |—0.005 0.001 —0.003 | 0.021 —0.020 |—0.,002 |—0.008 0.053 0.005 [—0.028
) AL A 3 ) (n €)) (i) (6) ® (1) ) (12)

sy —0.011 [—0.032 0.011 0.009 —0.009 | 0.033 —0.069 |—0.003 |—0.007 0.093 0.018 [—0.031
(€D) (1) (€D (5) (8) @ (12) (6) ) (€)) €D) (10)

cia 0.077 |—0.034  [—0.021 0.027 —0.047 |—0.002 —0.532 |—0.183 0.067 0.816 |—0.004 |-—0.164
(2) (8) &) ) ) (5) (12) 1) ) @) (6) (10)

‘ of 0.009 |—0.012 [—0.008 0.019 —0.017 | 0.009 —0.042 | 0.009 0.007 0.042 0.004 |—0.020
] ) ) (8 (2) (10) €)] (12) 3 (6) ) )] (i)

B —0,017 ' $-05025 0.038 |—0.012 0.016 0.000 —0.052 |—0.011 |—0.001 0.045 |—0.006 0.025

(10) (1) €)) €)) (4 ) 12) (8) (6) K1) (7 (3)
i 0.030 0.001 |—0.026 |—0.005 0.008 |—0.,008 —0.021 [—0.015 0.001 0.060 0.003  [—0.028
(2 (5 (11) ) (€D (8) (10) ) (5) (1) (4) C12)

M 0.000 [—0.010 0.002 0.004 [—0.011 0.015 —0.001 [—0.004 [—0.011 0.025 |—0.002 |—0.006

(&) (10) “ ) (11) (2) (6) (€)) Qat) (¢9)] ™) €)]

S 0.019 0,005 |—0.025 [—0.008 0.008 0.002 —0.010 [—0.005 |—0.007 0.048 |—0.003 |—0.024
@) ) (12) (€)) ) (5) (10) (1) () (1) (6) (11)

Le 0.005 [—0.009 [—0.031 0.002 | 0.001 0.033 —0.034 | 0,005 |—0.028 0.093 0.002 |—0.038
) (%) (10) (5) (€] (2) (1) ) (€)) (@D (5) (12)

Phe —0.013 0.001 [|—0,017 |—0.006 [|—0.023 0.058 —0.007 | 0,021 [—0.035 0.060 0.008 |—0.047
(8) (5 (€D (6) (10) () )] 3) ) (1) (1) (12)

§ o —0.004 [—0,009 [—0.014 [—0.010 0,001 0.037 0.015 | 0.002 [—0.014 0.031 |—0.003 [—0.030
’ (N (8 (10) 9 ) €)) (€)) (€] (10) €)) (6) (1z2)

O DN ANIRFE»F 6 [Eo Note Order of magnitude the same in Table 6.
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Table 6 Effects of s.c.a. for grain

aa Pro Asp Thr Ser Glu Gly
1347 —0.298 (21) | —0.004 (18) | —0.022 (29) | —0.061 (30) | —0.363 (27) | —0.023 (29)
1%8 0;888(8) —0.011 (19) | 0.004 (19) —0.030 (22) | 0.328 (10) | 0.010 (14)
1%9 —0.552 (27) | 0.168 (4) | 0.031 (5) 0.087 (6) | —0.276 (26) | 0.017 (12)
110 1.720 (2) 0.089 (8) 0.056 (1) 0.162 (1) 0.957 (2) 0.073 (3)
1%11 —1.292 (35) | —0.172 (35) | —0.029 (31) | —0.090 (33) | —0.668(33) | —0.057 (34)
1%12 —0.465 (24) | —0.070 (25) | —0.041 (34) | —0.069 (31) | 0.022 (18) | —0.021 (28)
237 —0.523 (25) | —0.079 (26) | —0.014 (14) | 0.007 (18) | —0.399 (29) | 0.008 (15)
2%8 1.270 (6) 0.273 (1) 0.029 (7) 0.118 (3) 0.535 (6) 0.030 (6)
2X9 —0.023 (19) | 0.027 (10) | 0.015 (12) | 0.024 (14) | —0.150 (23) | —0.001 (17)
2X10 0.099 (16) | —0.124 (33) | —0.018 (27) | —0.057 (28) | —0.171 (24) —0.018 (23)
25411 —0.193 (20) | 0.022 (11) | 0.000 (21) | —0.,034 (23) | —0.215 (25) | —0.014 (22)
%12 —0.630 (29) | —0.119 (32) | —0.040 (33) | —0.057 (28) | 0.400 (8) | —0.005 (18)
3%7 0.216 (13) | —0.085 (28) | —0.008 (24) | —0.051 (26) | —0.396 (28) | —0.020 (26)
3%8 1.792 (1) | —0.027 (22) | - 0.022 (9) 0.036 (12) | —0.129 (21) | —0.007 (19)
3%9 —0.794 (30) | —0.100 (30) | —0.074 (35) | —0.125 (35) | 0.145 (12) | —0.028 (30)
3%10 —0.529 (26) | 0.063 (9) 0.030 (6) 0.048 (9) 0.452 (7) 0.016 (13)
3%11 —0.884 (31) | 0.143 (5) 0.023 (8) 0.091 (5) 0.847 (3) 0.077 (2)
3%12 0.199 (14) | 0.005 (17) | 0.007 (18) | 0.002 (19) | — 0.919(36) | —0.038 (32)
4%7 —0.429 (23) | —0.012 (20) | —0.004 (23)| 0.016 (15) | 0.137 (13) | —0.013 (21)
48 0.034 (18) | —0.013 (21) | 0.020 (10) | 0.009 (17) | 0.055 (16) | 0.089 (1)
4%9 —0.976 (33) | —0.127 (34) | —0.014 (26) | —0.036 (24) | —0.052 (20) | —0.020 (26)
4x10 —0.564 (28) | —0.051 (24) | —0.018 (27) | —0.037 (25) | —0.648 (32) | —0.046 (33)
4%11 0.221 (12) | —0.040 (23) | —0.022 (29) | —0.075 (32) | —0.615 (31) | —0.066 (35)
4%12 1.714 (3) 0.242 (2) 0.038 (3) 0.124 (2) 1.123 (1) 0.056 (4)
5%7 0.980 (7) 0.011 (16) 0.012 (15) 0,048 (9) 0.631 (4) 0.030 (6)
5%8 —0.370 (22) 0.019 (13) | 0.015 (12) | 0.033 (13) | —0.039 (19) | —0.036 (31)
5%9 0.836 (9) 0.019 (13) | —0.002 (22) | —0.026 (21) | 0.023 (17) | 0.007 (16}
5%10 —1.189 (34) | —0.103 (31) | —0.039 (32) | —0.096 (34) | —0.715 (34) | —0.018 (23)
5%11 0.673 (10) | 0.134 (6) 0.011 (16) | 0.097 (4) 0.591 (5) 0.036 (5)
5%12 —0.930 (32) | —0.081 (27) | 0.003 (20) [ —0.055 (27) | —0.490 (30) | —0.019 (25}
6%7 0.053 (17) | 0.170 (3) 0.008 (17) | 0.040 (11) | 0.389 (9) 0.018 (11)
6X8 —3.614 (36) | —0.242 (36) | —0.091 (36) | —0.164 (36) | —0.749 (35) | —0.086 (36)
6%9 1.509 (4) 0.013 (15) | 0.043 (2) 0.077 (7) 0.310 (11) | 0.024 (9)
610 0.464 (11) | 0.126 (7) | —0.011 (25) | —0.019 (20) | 0.126 (14) | —0.007 (19)
611 1.476 (5) | —0.088 (29) | 0.017 (11) | 0.011 (16) | 0.060 (15) | 0.023 (10)
612 0.112 (15) | 0.022 (11) | 0.034 (4) 0.056 (8) | —0.136 (22) | 0.028 (8)
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protein and amino acids

1

Ala Val Met Iso Leu Phe Lys
0.007 (16) | —0.034 (31) | —0.011 (27) | —0.030 (34) | —0.057 (32) | —0.045 (315 —0.037 (31)
0.017 (13) | 0.038 (4) | —0.001 (20) | 0.042 (2) 0.023 (10) | . 0.012 (16) | - 0.020(9)

—0.007 (19) | —0.028 (28) |  0.010 (11) | —0.030 (34) | 0.016 (13) | 0.020 (12) | . 0.003 (14)
0.060 (5) 0.072 (1) 0.025 (3) 0.036 (3) 0.126 (1) 0.025 (10) |  0.015 (11)
—0.018 (20) | —0.043 (34) | —0.010 (26) | —0.022 (29) | —0.117 (35) | —0.037 (28) | —0.010 (22)
—0.059 (32) | —0.005 (22) | —0.013 (29) | 0.003 (18) | 0,008 (17) | 0.027 (8) 0.010 (13)
0.021 (11) | 0,002 (17) |  0.008 (12) | —0.001 (21) | —0.004 (20) | —0.018 (26) | —0.018 (25)
0.033 (8) | —0.016 (27) | 0.012 (10) | —0.010 (24) [ 0.098 (3) 0.076 (1) 0.029 (8)
—0.022 (22) | 0.001 (18) | 0.014 (9) | —0.012 (27) | —0.013 (22) | 0.004 (19) | 0.002 (15)
0.032 (9) 0.008 (12) | —0.012 (28) | 0.023 (4) | —0.011 (21) | —0.009 (24) { 0.012 (12)
—0.024 (24) 0.004 (14) 0.004 (16) 0.010 (12) | —0.015 (23) | —0.006 (23) | —0.009 (21)
—0.039 (26) | 0.000 (20) | —0.025 (34) | —0.010 (24) | —0.055 (31) | —0.047 (32) | —0.015 (24)
—0.062 (34) | —0.005 (22) | —0.002 (22) | 0.001 (20) | —0.038 (27) | —0.039 (29) | —0.026 (29)
—0.051 (29) | 0.015 (11) | 0.016 (7) 0.012 (11) | 0.011 (16) | 0.037 (7) 0.016 (10)
—0.113 (36) | —0.007 (26) | —0.036 (35) | 0.005 (16) | —0.031 (24) | —0.014 (25) | —0.037 (31)
—0.040 (27) | —0.005 (22) | 0.028 (1) | —0.014 (28) | —0.002 (18) | 0.022 (11) | 0.062 (3)
0.046 (6) 0.041 (3) | —0.023 (33) | 0.007 (14) | 0.091 (4) | —0.001 (21) | —0.065 (35)
0.221 (1) | —0.038 (33) | 0.017 (4) | —0.011 (26) | —0.035 (25) | —0.004 (22) | 0.050 (4)
0.012 (14) | 0.003 (15) | 0.003 (18) | 0.014 (9) 0.058 (6) 0.056 (4) 0.000 (16)
0.080 (3) 0.062 (2) 0.005 (14) | 0.048 (1) 0.049 (9) 0.073 (3) 0.032 (7)
—0.048 (28) | —0.006 (25) | —0.001 (20) | —0.002 (22) | —0.036 (26) | —0.032 (27) | 0.049 (5)
—0.005 (18) | —0.050 (35) | —0.018 (32) | —0.029 (32) | —0.053 (30) | 0.013 (15) | —0.007 (20)
—0.060 (33) | —0.036 (32) | —0.004 (23) | —0.026 (31) | —0.086 (34) | —0.069 (34) | —0.032 (30)
0.022 (10) | 0.026 (7) 0.016 (7) | —0.006 (23) | 0.070 (5) | —0.040 (30) | —0.041 (33)
0.004 (17) | 0.006 (13) | 0.007 (13) | 0.002 (19) | 0.018 (12) | 0.020 (12) | —0.023 (27)
—0.020 (21) —0.029 (29) | 0.004 (16) | —0.029 (32) | —0.039 (28) | —0.073 (35) | —0.018 (25)
0.119 (2) 0.022 (8) | —0.014 (30) | 0.020 (6) 0.012 (14) | 0.010 (18) | —0.013 (23)
—0.023 (23) | —0.030 (30) | —0.014 (30) | —0.022 (29) | —0.077 (33) | —0.050 (33) | —0.025 (28)
0.012 (14) | 0.033 (5) 0.017 (4) 0.022 (5) 0.125 (2) 0.076 (1) 0.079 (2)
—0.092 (35) | —0.002 (21) | 0.001 (19) | 0.007 (14) | —0.039 (28) | 0.017 (14) | —0.001 (17)
0.019 (12) | 0.028 (6) | —0.005 (24) | 0.014 (9) 0.022 (11) | ~ 0.027 (8) 0.105 (1)
—0.058 (31) | —0.070 (36) | —0.036 (35) | —0.064 (36) | —0.141 (36) | —0.124 (36) | —0.079 (36)
0.071 (4) 0.018 (10) |  0.028 (1) 0.019 (7) 0.052 (7) 0.012 (16) | —0.004 (18)
—0.025 (25) | 0.003 (15) | —0.009 (25) | 0.005 (16) | 0.012 (14) | 0.000 (20) —0.056 (34)
0.045 (7) | 0.001 (18) | 0.017 (4) 0.008 (13) | 0.002 (18) | 0.038 (6) 0.038 (6)
—0.052 (30) | 0.019 (9) 0.005 (14) | 0.017 (8) 0.052 (7) 0.047 (5) | —0.004 (18)
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1. —EEA&N

—RE SN (g.c.a.) BMIENMYEEERNWE R, EREFRBEER gca XK

BEEARTER, N THIEZLHEFHETEER L. HE, EAFRM 12 HEERL
g.ca. FMERNFRREE,H—EREREERESRIARR, BEARKCGE ).

EHERH g-c.a. MAEFEANES T —1.846—2.036 28], 12 DFAH g.c.a. B
RIANIEBERNAE 5 A HMKBVNRRFE %A 10, 1,11,8F14, 12 FiE EBAT g. ¢.a. B
BB SRRV R K, EE)TF —0.532—0.816 2 6], ERBEEK D, ZEH7E —0.011—
0.025 Z[Al, FEA 10 fY 12 FpEFEBRN g c.a. BN AEME, HpH 10 FEERR g.ca-
BB AREE, EANRLERNBERNKEE; E4X 10 WEARM g.c 2 Il
A 12 M ERANREE. bl EAR 10 2—MMIRAFEAME, HiK, /A 6,11, 5, 4 1
1 30F 6 Fhik 6 Fill LEEBAY g.ca. MEAEE, HFEA 11 HREZLZRN g.ca-
BB A RS E. EERHIOEER 6, BERENEHLR g.c.2. MM AHME(—0.001),/H7E
NELFRERD REEBRIN, HR g c. a. BUBMAEE(AERRN, FR), B
HEW g.ca WPESREANEA.

2. BHE A H :

WEBREE A (s.c.a.) MM RBRFE—REHANORIN, RER MG OER, 201t

- RAGEERNKRE. BRREM 12 MEEREEN s.cd. N ER—ERAHAE. F—
HAERAEREHEALT RKNERGK 6),

EHAY s.c.a. BWAEHEGHELT —3.614(6 X8)—1.792(3X8) 2, & 18 /NE
ERIEE, APHA 3 X 8,1 X 10,4 X 12,6 X 916 X 11 &&; 12 EEip, &
FREY s.c.a. BMBEMRA,EFE—0.919(3X 12)—1.123(4 X 12) 7 [A], BEBE LB
/NSEEEHTE —0.036(3X9)—0.028(3X10) 2 i, BEEMMN s.ca. FNBENALE:
REHBA 2X8, HER, 28R . FEBRABEEN 1X10, NEBY 3 X 12, BER
A 3X10, HERMFFLEERY 4 X8, BEMA 4 X 12, KFEEBN 5 X 11, HhiEEY 6 %
70

M os.ca. B RIE:

(1) BRERIGFZ—H gca. FBIF, LEAAMN s.c.a. MMBEOBE, Wk
A 10 4 10 FEEERA g . 2. RNWARE, HFER, 2EB. . GEBRANEEBs.ca. %
NMESERAEERZS5M 1 X 10 HE, A | WLER g.c.a RVERK, THAER. 5
BN ZEABRN gc 2. AR BER W sca JMNESEDIE3 X 10445
A IMEERK g.ca. BMEE. KERED,EA 10 ) g.c.a. WMHREH 10 AREEEBSD,
H S5 MHRERNs. c. o. MNHRSEHIAECTESESHEAT, $4A, XFAREE
RANTe MARBRAEERY s.ca. BB SERBRE g.c. a. N BIRAIRA 2
RPER AERAERERI IZE 1 g.ca. BBIER— g c. a. R G HAER
FEARRFTEN; REEBRNZEBETA g.c.o. BRHHMBIOEART AR, Hik, B
EH—TMERAS , A NE LR WEN g.c.a. FA , WA R s.c.a. o
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(2) BE—THAERAER EBRIAHENY s.ca. YL, REFNESHREN
HRRIAL S s.c.a. B WA 1 X 10,75 4 MEEBREARBEN s.c.a. 5, A
MEZAANEDR. EER. . HER. FREBRMNAS RN s.c.a. A HRAKE,

Q) BEEREHEERARN, BEEARN s.ca. ZNEHAED, SHEXR
B s.ca. HWHAR—ER. XEIRRHTEHNEORATEHEAERNVEEMHIEAF E
AR mEK _

3. & N5 AR RIARX A _

FERTHEIR (O3 BUER 2 2 IR RV R BRI SL IV Filo 5 PRI A S8R 340 A0 2 TR It 38z
AAFINME LR » iig.c.a. Fls.c.a. ORI XFIMMMAOE R, Fbl, HEMg.ca MER
AER s.ca. BPEM (4indivdi), BIRERE B (tea) GRMERTIAE £ &
ARXFR(AITIEE,1982), 36 MRTHAH 13 MERI tc 2. NS KA SHERRT
ESFHEMREASTERCGRE7): MXARBEST 0.5944 = 0.9999 7], 2HERX
AUMA BB E AR, RPRREE 13 MR tca. NS RMERRIAGEEERE
FHREMAXRX R Wik, ALUE tea BEEAHTNRFAERRANEFRRIN—AE
Zieb(AITAR%E, 1982), HTHEXARBCERBE K, AHELZARN(RITHE,

£7 EEesHEESHAERBEANHXR
Table 7 Relationship between total combining ability (X)
and character performance of hybrids(Y)

CI. RN p ot R

aracter Regression equation chitEiticnt
Pro Y =12.3127 + 1.0089x 0.9983%*
Asp Y =0.6861 + 0.8520x 0.8505%*
Thr Y = 0.3488 + 0.3310x 0.5944%%
Ser Y = 0.6134 + 0.9907x 0.9772%*
Glu Y = 4.6425 + 0.9957x 0.9961%*
Gly Y = 0.5296 + 1.0066x 0.9967%%
Ala ; Y = 0.4938 + 0.9823x 0.9976%*
Val Y = 0.5187 4+ 1.0002x 0.9999%x
Met Y = 0.0991 4 0.9870x 0.9968%%
Iso Y = 0.3650 + 0.9938x 0.9955%*
Leu Y = .6598 + 0.9710x . 0.9561%*
Phe Y = 0.4100 4 1.0053x 0.9999%%
Lys Y = 0.3542 +'0.9875% 0.9741%*

** R 19 F@E
Significant at the 19 level of probability

1982)0 t.c.a. 3N, AR RBEMINGE 7), Witca & 4.4 4 HERM, B,
t.c.a. R AR — R R SR ER REGE Je A AR RV E Mo (B R A AR s c.a. N BELE
HELERBARMEELFUESTH TR ER gca RNENEARZREERN,
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ANALYSIS OF HETEROSIS AND COMBINING ABILITY FOR
CONTENTS OF GRAIN PROTEIN AND AMINO ACIDS
IN SPRING WHEAT

Jiang Deheng, Zhang Huaigang and Ji Lanju

(Northwest Platean Institute of Biology, the Chinese Academy of Sciences, Xining)

Wang Jing, Wang Zhiguo and Chen Feng

(Lanzhou Instituze of Modern Physics, the Chinese Academy of Sciences)

Twelve spring wheat cultivars or strains (Trficum aestivum L.) of high yield andjor
good quality were employed to analyze heterosis, general combining ability, specific and to-
tal combining ability, and relationship between total combining ability and character perfor-
mance of hybrids for contents of grain protein and amino acids in the 6 X6 design of incom-
plete diallel set of crosses: The experiment was conducted in Xining, Qinghai Provice in 1986
The results were as follows: .

1. Spring wheat hybrids were generally intermediate to their parents in character perfor-
mance, but it was found that some hybrids surpassed their maximum parents and some were
lower than their minimum parents. The means of heteroses over middle parents for glutamic
acid, isoleucine, valine and protein were slightly positive; while heterosis for the rest amino
acids were negative. But there was great difference among the crosses in hybrid performance.
5.6—52.8% crosses were lower than their minimum parents. 13.9—63.9% crosses surpassed
their mid-parents. 8.3—36.1% crosses surpassed their maximum parents. Therefore, attention
should be paid to selecting crossing parents and making reasonal crosses. If so, it was possible
to improve these characters.

2. Analysis of combining ability showed that Parent 10 was a good genetic resource for
improving contents of grain protein and mest of the amino acids. Parents 6, 11, 5, 4 and
1 were valuable to increasing some amino acids. Crosses 1X10 and 3X 10 were rather grod
and may be usable in selecting good quality cultivars or strains because many characters of one
or two of their parents had high general combining ability and the two crosses also had high
specific one,

3. There was a significantly posiive correlation between total combining ability and
character performance of hybrids, so total cownbining ability could be used as one major in-
dicator for forecasting character performance of hybrids and heterosis. Any one of effects in
total combining ability increased, phenotypic value of hybrids would increase. In wheat
breeding, great attention should be paid to selecting materials of high general combining abi-
lity as crossing parents.

Key words . Spring wheat; Nuiritive quality; Genetic analysis
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