TR AL R4 2018,19(5) :925-936
Journal of Plant Genetic Resources DOI:10. 13430/j. cnki. jpgr. 20180109002

AR S RE R 25 FF 21 4 i o S 45 0 0 B

K OLAR | X S, FRE A R RS AT KRB AR
LA A A B/ R 5 K B LA S oo/ LA AR VI 56 0% 2 071001)

BE. AR A RENEEREFLF LR ROLLLIMER A TIENRE AR AREEG R EAF S LR, 5
o Y FMR 09 — MR B S A | IR SR AT SR R A BB A ST 04 MR AR F B AT B R SR AP RS KRB B R EAF AR
%3 WA 4 F A A RS KSR R LE(NIRS) B ARE I ME AT P44 & F TR ERRAENHER
MR TEIOH LR —F 7,509 94 15 B X &40 376 22 AP o4 EAF4F 4 o R #EAT TR Fo 047, 3R ) 2 A AR 4
BER| AR £ F AT F Z0M N E— @Az n, BR AW, SAES>HKFERAGRKRERT 2R XLIRIEF IR EIE
HEFHFA0.801 ~0.998 Z 18], BIREE 0. 131 ~1.454 Z 8] ZBER E WD R A EHRTRMN 2R EHFGLHERR,H
FABURF R R RAAMA S RIS L | B LR BBT RRLFEHOT LR RA,P B LB LR AL —f&
AN EQHBER, XHEETIAFLESAFL—HRRASGNEAXEZH ARG, EFPPEALA, WP LBHA
LA, ZF MR 2 A 3R RE | AN REF3 A,

KEEIR: 2K E AT Yo R B LI ik B T AP AR

Analysis of Stalk Fiber Quality and Combining Ability in
Different Maize Heterotic Groups
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Abstract: The objective of this experiment was to establish the model of near infrared for determining corn
stalk fiber quality rapidly , Which is used for strawing fiber quality evaluation of different heterotic groups of maize.
The general combining ability( GCA ) of fiber quality traits were analyzed,and the lines with good fiber quality and
high positive GCA effect were identified as reference in breeding for the lodging resistant maize hybrids. With
crushed the third internode and fourth internode of corn stalk as the material , the mathematical models of cellulose
and hemicellulose and lignin were established using near infrared diffuse reflectance spectroscopy ( NIRS) technology.
The fiber quality models were used to calculate the stem fiber quality of 94 inbred lines and 376 hybrids, which were
planted at two environmental conditions. Variance analysis of the overall difference in different heterotic groups
showed that the correction coefficient of determination, cross validation and external of the mathematical models are
between 0. 801-0. 998 , with the error (RMSEC, RMSECV , RMSEP) of 0. 131 to 1.454. This correction model has
high accuracy,being valuable to predict the fiber quality of maize stalk accurately. Therefore,it could provide a ref-
erence for the identification of lodging resistant germplasm resources. The fiber quality of LRC is the lowest in these
heterosis groups. The fiber quality of P group and TangSPT group are better than other heterosis groups,and it also
have a high forward effect in GCA. With that ,nine inbred lines with good quality fiber and high positive effect GCA

Wi EHE:2018-01-09  fEEIEH1:2018-02-10 W45 kR A #3:2018-06-20
URL:http://kns. cnki. net/kems/detail /11.4996. S.20180619. 1937. 002. html
ESW B b w2 MR R HOR T E R0 H (ZD201737 ) 5 B R E s %314 (2016 YFDO101204-3 )
B VEE TR T oA B KL F P, E-mail ; guanhonghui9202@ 163. com
WAFIER I, W7 0 E KL EFN . E-mail : guojinjieS12@ 163. com
Wit BF5T 7 a1 F KBS B A, E-mail : chenjingtang@ 126. com



926 Mo o fE

O e

19 %

were obtained ,including two lines in the P group,one line in the TangSPT group,one lines in the Lancaster group,

one lines in the Reid group,three lines in the Mix group.

Key words: maize( Zea mays L. ) ;stalk fiber quality ;near infrared spectroscopy ; combining ability ; heterosis
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Mol7 (22K ) K NC 1134 BE 376 D248
HE,

94 iy HH A M 376 1 A58 G T 2016 4F 4351
T |y N TR B < B S S RUS T B M ST i
B b (PR ) bRl K2 B et (A K )
PEAT (R FRAE 28 3ROk FH o8 B L IX 4% 1T,
2REE  PATFA, TR 4 m, fTHE0.6 m, EE RN
7.5 Jibk/hm® s 2432 A5k I o8 2 BEALIX 4 1531,
QWEE, AN 3 47, 17K 4 m, 1780
0.6 m, /K 7.5 Tfk/hm?, FHIEIK JE4E 3 25 ]
KHEA,
1.2 HmRERLEHZE

H 2 R A AT EKEON G 10 d UK
KEEFFIETRAYEE 3 W RIS 4 1], THER T 148
105 CATH 30 min, ZR/5 2 70 CHLT 216
FAA TR R 2ok 40 H T, FEIFES LF A il B A
A &L IR E4i5, (25 C) - FF

AL FRGFFRE A R 60 13 1 28 FBE SR 60
Uy 2 A LA B T ST ZE AT 41 48 S R A 2T A

TR
1.3 HéERROULFENET X

YR AR AP G EMESER/
7 AR | B S S I (R o 3 S e (U7
2 55 Ak TR R SR TS ; 1 7 4 38 T e 1 6 1 K fit
TR 5 A T 2R RO B I R 2 5 R R K AR 1



54 RELIREAT AR R Tl L S5 K ZEAT £ 2 il B E 45 1 23 #r 927

TAFE A B A PR A I 5 3 UK, BOCHP S R A
BT A i
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R FH Fi ML % 38 ( perten ) DA7200 3T 21 70 & Jz 4t
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2.1.1 EEHEREASEIENH X 120 M
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PEFEA Th AR YE R R R TR TR S =K/, i
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Tablel Statistics of the components of fiber quality in calibration set and validation set

T H 627N FEAKRL He/ME SEON[] e FrifE 2
Item Traits Samples Min. Max. Mean SD
BIE4E Y 90 18.21 36.92 28.77 4.02
Calibration set HLFYER 90 12.75 36.97 25.86 4.17
VNI 90 16.99 32.33 25.28 3.43
Ligafe:S Y 30 24.76 36.92 30.72 3.42
Validation set ALY R 30 19. 01 36.97 27.42 4.14
UNTES 30 20.07 31.84 25.46 3.09

2.1.2 EBRES @7 NIRS KL IE SR = i
it 2 T R G B 5 A 2E (S AT R 43
BT, ST =3 2 (0] B 1 PR R, A S A
The Unscrambler 9. 8 22 JCEIE /0B 4K A4 X&)z i
TR VR T 0 A B bR o IR AR E AL IE (SNV) Fll—
B B, R e e/ — e (PLS) R o8 4258
S UE Ty A S B (1~ 3) (LA K
o, W 2T (), BRI R DL E REL(RY) &2
HIGUF I AR 2 (RMSECVY ) FIsE N H 1 3 5%k
YERTFNFE R . — O POE REC(RY) 8K, 58 H.
IS AR5 2% ( RMSECV) FEE M Y -8R 415, 38R
] AL Y T f8 ) A, PR 2 WTOL, #5401
AR A 2 4 5o 63,5, RIE e R AL
4354 0. 801 ,0. 987 0. 998 , A2 .46 i ¥4 77 A i 2%

3904 1.375 0. 532.0. 190, X 156 A BT 2 B A 1E A

B AR v

R2 AHRZSEFAEZSENARESEREER
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Table 2 Correction models of cellulose content, hemicellu-

lose content and lignin content

. . R H BGIE

" W BUE BR ASERE ’;ﬁ ;Zé
W R oz WERM
Characters ) ) =3
Factors  RZ RMSEC Rs,
RMSECV

2F4E% CEL 6 0. 801 1.454 0. 815 1.375
LF R 3 0.987 0. 500 0.985 0.532
HCEL
ARFE LIG 5 0.998 0. 131 0. 996 0. 190
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Fig. 3 Correlation between predicted and measured acid detergent lignin content



534

RELIREAT AR R Tl L S5 K ZEAT £ 2 il B E 45 1 23 #r

929

2.1.3 RIEBBESNRIGIELER R ANBKR LAY
5 KA TR o i R AT R 6, DA A Y 1 S B R
FHZLR i 3 Al L, #0 2 J7 AR % 2% ( RMSEP)
EI/NF 1(0.271 ~0.977) , A58 00F ok 52 2 500
°470.917.0.996 .0.915, WIFELFL4ER 2474k
FAURFTRIX 3 R S 04 1k 2% (8L 1 (8 43 51
M 30.72% 27.42% .25. 45% , T I A8 1Y ¥ 18 Ky

*3 RIERBSMBHIEL R

Table 3 Validation results of the calibration model external

30.59% 27.48% .25.61% , Ff i 2% IR ) 1k 2%
Y8 5 S0 B AR 5 2, ok S0 DU A IR Y
A2 (B RN FU I A 264 T VT E5H8 BUEE ¢ 55, fb 2= (E
5 T50I0{EL R) Y ¢ 4GB0 (B 1 R TR 3 Bk 3 AKOF | SRR
a3 MR B Ak 2 1A 5 0 R 2 AR, R
T 5 2= (R e e, T &R 4, /T T
X AR it R AT S50

Ptk FEAREL RERE BHMRRE XM (% ) PMIE (% ) ] ,

t 7
Characters No. of sample R? RMSEP Mean of chemical value  Mean of predicted value 0
4% CEL 30 0.917 0.977 30.72 30. 59 0.774 2.045
HLFER 30 0. 996 0.271 27.42 27.48 1.300 2.045
HCEL
ARFETE LIG 30 0.915 0. 906 25.45 25.61 0.957 2.045

2.2 EFFERREERFEIT S0

FHAE ST 3 BT £LAMEE R X 2 AN Rl BR S R Y
94 iy EAR AR LI 376 4y 22 58 4 5 ZEFT AR
AIEFLE L BT T TN (K 4) . AR MABLHE 3
ANPAIR B0 i J32 RIS B8 246 X B X /N T 1, B4 IR 2
I, AR AR A S R B R T AL RT
MR AR 7 R B, R HRERTE AR A G
R4 ERFERRZIERSEIT SN

oY AR S R BRR 2 B K, AR R [ A i R
7.95% ~31.99% Hl 14.45% ~ 38.14% ; H. IR &K
iR, AR MBS H G L 5 R A 5 15.90% |
14.00% ; £ AE 2 19728 5 R BRI, 40 R 12.30% |
7.86% ., ALHEH AR AAFTEZESR, Hr,
FRACH B B AT 4 25 5 T A 41 4k R B i i e/ IME 3
I KT A 28 R A& PRI /M

Table 4 Statistical analysis of characters in fiber quality of stalk

i H LEXN eSSy FoME RRME {353 I WHE bR BRRN
Ttem Characters Number of samples Min. Max. Kurtosis Skewness  Means SD (%)CcV
A2 # £4EFK (% ) CEL 356 17.93 42.11 0.35 -0.14 32.36 3.98 12.30
Line AT 4% (% ) HCEL 356 7.95 31.99 0. 41 -0.35 21.93 3.75 17.09
AT (%) 1LIG 356 15. 18 41.20 0.21 -0.01 27.94 4. 44 15.90
A HEZ (% ) CEL 1448 25. 34 43,54 0.52 0. 40 33.46 2.63 7.86
Cross FLF4ER (% ) HCEL 1448 14.45 38. 14 0.30 0.72 25.01 3.86 15.43
AKFEE (% )LIG 1448 15.91 41.12 -0.26 -0.13 29.23 4.09 14. 00

2.3 BXEREALEMRAEREEKEAEMEXSHT
5 KLY R A HEREAF AZ R HL
R x IR B x EE W RE TR KT ER
PRI ] 22 S W 38 5 ol 3 %ok 2T 4 i R A MR =22 18] 1Y
RN (K 6) , KILFRZEFTFLF Yt g R
PR TR & B P 22 8] A AH SEPEAE 0. 01 7KF

RIS EN TR A IEAR G
2.4 BXREZEMABENNS

S Lin 55020 5k &M ST 1 S BESE SR L
50% 15 A% 53 REVR 1382 AR UL 31020 94 1)
KA S F A o R | 22 ARURE PR ROk i
RELAT 5 ANZRFPIEEAER 1T MREHF(RT) .
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Table 5 Variance analysis of fiber quality related traits

A5 5 R HHE HE CPORER AR
Source df CEL HCEL LIG
A3 & Line 93 7.916™ 10.517*  5.746*
PR Environment 1 4.687 0.145  5.86
FH Repeat 1 1.232 1.396  1.367
B2 x s 93 2.345™  3.387* 2.919*
Line x Environment

AR H# x HE 93 0.814 0.774  0.892
Line x Repeat

W x EE 1 13.316 *  32.574™ 29.233*

Environment x Repeat

“ FIRTE0. 01 KT 125 3%, T

.

" indicated significance at 0. Ollevels,the same as below

F6 FéEmBEX MK EIE X S

Table 6 Correlation analysis of fiber quality related traits

PR YR YR VNGES
Characters CEL HCEL LIG
£F4EE CEL 1

2REFYER HCEL 0.563 ** 1

AFEZE LIG 0.811* 0. 647 ** 1

RT HNBERBZRRFABRMAEE

Table 7 The heterotic groups of 94 maize inbred lines

AT LS

Heterotic groups

HA AR

Lines

Fiif Reid

=R
Lancaster

PHEP group

R RLLE LRC

JE POk TSPT

TRAEHE Mix group

1614 1% 8001 .757 . PH6WC ,C8605-2 |
AHU10 2369 ,$8324 7922 . PHGS6 & 248 .
DF20 \M22 i 8112, Los-6 ., % 1496b ., ys06 ,
AHU12 AHU22 #% 832 98F1 . 21-3

PHP55 B97 6103 ,GY3 , PHM10 , WIL900 ,
PHJ33 .7 63 .DM07 .BM . Z31B

68122 XF27 # B b 4 322 P25 E600 K
1145 619 . F} 599 802 .R136 ,C521

R1656 A619 .200B .698-3 , AHU11 ,E200 .
W 52106, AHU21 ., B100 ., 7} 9046 . Pa91 .
1473 R31 . AHU6 .SC14 Ji 28 .FF 598

T 444 FEFFPY 3 AHUL 2FACC . 7% 928,

926 ,AHU3 ,Beck .R548 7% 971
17564 .SC30-1 ,P007 N68a XF134 20762 .

RO8 433-7 ,AHU16 ¥ 72 .6M502 \LH150
AHU9, CN104, d140, Q1261 , MI1016,
W2HO03 ,Y223 \W967 ,D881 ,E601

2.5 AERMEBEHAERESN

AR B 25 1 o3 5 P E T 22 0 3
Wl 8) , ZEFFEF 4 R 5 1 A iy BURAR I O 3 1 -
SR P AR 2R TR T A RS R RO ZLE
TE IRORZL AR FH U-F- Sk R 2T 4 5K & 575 0. 05
KA b 25 5 K B R K B A PR 22 R IR
TE RS T Z 7] 22 S 40 1.3 5 A5 2R R L1
LF YR A R 5 20 4 R Y — 2 R OR LA
5 REVUF-Sk (P OREZ E] 25 5 2 TR RLL 5 Ji 1
HE S RITRRRE RSB 2 W) 22 52 N 35 P R
AR & e, BEJR AR =2 R TR RE B 8
FEVOF-SHE TR HE R LA BE, iRORLL - /ES
DUSF-S | 22 R SRR | T PR 22 S 29 A (3% i P
S Rk R ORLLE RS HEE7E 0. 05 7KF
AR FE IS AEA ML P iR R 2L A
AIETHERR 2T 4l 3R JBUR &5 B2 o Bl i R
PR PR S B R T AR, 5] 4
AR AR OL S F 28 AR 25T AR i e (R
REER > KRR > PO RWEH THRER T
SRR S EAEEML, mikRLUE RN AR
9046 HYLFAER T HRANT A BR & 42, ik 28 1F
AR TR TARRRGE,
®8 FREIFMABBEZFEUERFHERTESN
Table 8 Variance analysis of the average stem characters

in different heterotic groups

AL AT FEARZ HFHE PHEE ARE
Heterotic groups ~ Number of samples ~ CEL HCEL LIG
S Y-k 10 33.89b  23.55b 27.95a
TSPT

P B 12 33.51ab  23.33b  30.19b
P group

2Ry 11 33.16ab  22.02ab  28.69ab
Lancaster

i1l 22 32.39ab  21.79ab 28.13ab
Reid

RAHE 22 31.5lab 21.44ab 26.77a
Mix group

HRRLL 17 31.24a  20.84a 26.67a
LRC

B 5 AR FRERIRAE 0. 05 /KP- 225+ 1 3
Means followed by different letters within a column are significantly differ-

ent at P =0. 05
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%8001 ys06
g2 © 757
1614 “PHGS6
AHUIO a4 Los—6
a
—— YR
AR

K1145

7 WR322

68122 P25

—— Y
40.00 P Lf YR
Beck AHU3 R

2FACC

R548 #FPY3

444
e

—— Y
40.00 - e
PHP55 35,00 WIL900

PHJ33 /, \ BM

6103 DMO07

B97 Z31B

GY3 PHM10

—— Yk
2008 40.00 R31 PR
Jik28 A AT

AHU21
. \scl4

" JE200

/ ‘AHU11

Fhsog o 6983
L473 52106
d
—— i
P007 )
Q126140.00 D881 R A
_SC30-1
\ —h— =
17564 AR
Y223

‘N68a
XFI34 \oor LHISO

f

a,b,c,d, e, { SPHIFIREAERE , 22 RITRARE, P JE IROCLLETE, IO 3K10  IR G 1
a,b,c,d,e,f respectively represent Reid, Lancaster,P group, LRC,TSPT, Mix group
B4 BEMABEZFRSAESHEEE

Fig.4 The radar map of the content distribution of components in the heterotic groups

2.6 EFFUERREASHDNT

X R IR AL A 1 25 FF 4F 2 MR E AT O 22 0 A
(£9) 4R F WA MR L5 ) 1 38t 4% 22 5 24 3k
BB Ko DL AP 308 D B ik — 25 fif
FHVRRA A 22 57, MR A AL R A
AR —MEBE & 7107 22 3Kk 8] 7 M I 3% K7, &2

RAZLR IS 107 2 B RTREAR AL R —
JEele & 107 2%, TR Ik A — RIS 5 71 07 2 i R
THREAR x LKARRFIRIC & 177 22 KRR & i+
AR x CARIRFIRBL G 107 22 22 S AN B35 iR 47
YR ML YR & B x AARFIREC G 07 22
2R,
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Table 9 Variance analysis of combining ability of maize

stalk with different characters

75 S R R HHEE 4R RGER ARR
Variation source df Cellulose  Hemicellulose  Lignin
Z1418] Cross 361 2.800* 5.737°  2.149™
AR 93 1.876™  4.283™  3.919™
Female parent

LA 3 52.370""  165.759 "  39.080 *
Male parent

AR x A 263 1.558* 1.440™  1.163
Female parent X

Male parent

%25 Error 352 5.013 7.158 6.033

LA AR B — ML A 1 MR SR, F
10 AT LUF Y A — F 28 F A [a] PR R 0 [m] — PR
ANFEHZ R GCA 2R K, W67 # E b,
R31 XF134 ik 28 5 A X REL 4R FEAEK
A IF 1) GCA {H, W2HO03 . C521.20762 . PHJ33 %
AR RELAAER L HABKMWIER GCA H, 1

599 K 1145 R31.20762 PHJ33 % [ &8 & 1 Kk
ZEEAKKIIEN GCA MM, & 5 b,
XF134 20762 PHJ33 \R31 7E 3 AR AR IE 7]
GCA #f, A619 SC14 .LH150 .698-3 .7 63 % H
LRI 3 MNER EIA BRI TR GCA AHXS R
B, P AR LHIS0 EA g R R4 R A
KA GCA FXTRNAE LA [ = AR S5
BEARH R AR — RIS 1 (B 5) , AR 4
FROE SR Y F 38 R AR — L A ¥R A OE )
RN AT S5 1) BN T AE R DU Sk BE R BR T A 2
Z AHUL Fl 444 S A 7 58 R 462 GCA
RO AR IS 2 IE M R0 P B2 B H R R IR R
GCA RN A 2 IER

HRPEEA A 28 R A MRS 1 R — L& 3%
AR, 05 356 H —FE 27 4k i T 4 H— W C A 0 1E 1) 3%
N AR, LR 3 O i B — ML & T8 #0
RIIH H LR A B b.2369 .6M502  Beck ; 2
LA 2 i SO R RO R B H A
ZA AHU9 £ 72 Beck AHUI2 # 5 b; KEE &
N IR B 2 R A PHIB3
F}+599 AHU12 PHP55 B E b,

F10 FEXAEXZF—MESNHEMYEE
Table 10 Estimates of general combining ability effects of parents for measured characters
SRR FA LR FHRER LT YR AREFE || AZHR AR YR FLgR AREE
Line Heterotic groups  Cellulose  Hemicellulose ~ Lignin || Line Heterotic groups Cellulose  Hemicellulose  Lignin
7 63 Lancaster -5.550 -13.239 -8.830 R1656 LRC 0. 464 -0.618 1. 400
PHP55 Lancaster -5.295 0.532 7.219 || AHU11 LRC 0.528 —-0. 888 2.634
PHM10 Lancaster —-4.387 -3.616 -4.896 || 200B LRC 1.074 -0.213 4. 601
6103 Lancaster —-1.356 5. 680 6. 641 B100 LRC 1. 402 -0.217 -2.129
B97 Lancaster -0.618 3.242 -1.946 || 1473 LRC 1.425 0. 894 3.059
C521 Lancaster 0. 040 11.913 4.123 F1598 LRC 2.561 8. 034 1. 605
BM Lancaster 0.933 2.949 -1.098 ik 52106 LRC 3.544 -7.559 -2.293
PHJ33 Lancaster 1.350 10. 205 8.757 i€ 28 LRC 5.284 7.262 -1.241
GY3 Lancaster 1.559 2.585 -3.069 R31 LRC 6. 104 4. 842 9.584
WIL900 Lancaster 1.924 -0.478 7. 808 LHI50 Mix -8.502 -17.324 -10.730
DMO7 Lancaster 2.057 8.387 2.360 AHU16 Mix -2.089 —-7.899 -6.494
AHU21 LRC -6.570 -6.924 1.636 || P0O07 Mix -2.074 -38.060 -5.091
A619 LRC —-5.460 -3.938 -13. 605 17564 Mix —-1.444 -5.369 3.952
698-3 LRC —-4.800 -16.422 -10.582 || SC30-1 Mix -1.233 —-2.556 0. 865
AHU6 LRC -3.513 2.039 -6.237 M1016 Mix -1.178 1.552 -0.125
SC14 LRC -3.193 -16.314 -11.272 Y223 Mix —-0.960 -2.183 -5.106
E200 LRC -2.350 -9.081 -10.818 || d140 Mix -0.603 —-6.096 -3.208
F1+ 9046 LRC -1.743 -4.936 -0.766 D881 Mix -0.343 -13.994 -7.812
Pa91 LRC ~1.428 2.631 7.161 || CN104 Mix -0.135 0.023  -3.697
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FR10(4)
Az # AR LS % L YR ARE || AXHR AR AR PR AER
Line Heterotic groups ~ Cellulose ~ Hemicellulose Lignin Line Heterotic groups  Cellulose ~ Hemicellulose  Lignin
E601 Mix -0.007 -4.424 1.533 7 21-3 Reid -2.659 -6.317 -3.766
N68a Mix 0.683 2.572 -2.259 % 8001 Reid -2.623 -1.378 -1.098
K72 Mix 1. 690 10. 735 6. 326 B 248 Reid -2.283 -1.128 0.329
Q1261 Mix 1.701 3.717 5.347 AHU12 Reid -2.117 6.932 8.316
RO8 Mix 2.453 3.630 3.438 Y5 1496b Reid -1.427 -2.776 1. 066
AHU9 Mix 2.671 11.543 1.428 Los-6 Reid -1.259 -8.491 4.357
20762 Mix 2.930 10. 628 9.163 % 832 Reid -0.663 -8.471 -5.946
W2HO03 Mix 3.204 13.298 5.612 7922 Reid 0. 438 1.554 -5.376
6M502 Mix 3.763 3.592 -3.141 731B Reid 0. 827 7.407 9.443
433-7 Mix 5.355 -0. 868 -6.464 PH6WC Reid 0.977 -5.937 -4.542
XF134 Mix 5.885 7.560 5.999 M22 Reid 0.984 1.782 1. 115
w967 Mix 7.203 4.257 2.137 ys06 Reid 1.316 7.735 4.800
P25 p -2.634 -3.523 1.616 #8112 Reid 1.982 -5.834 -5.175
68122 P —-2.485 -4.536 0.713 DF20 Reid 2.587 1. 174 -2.959
599 P -1.223 4.915 15.258 PHG86 Reid 2.974 4. 687 -2.323
R136 p -1.031 -4.051 3.114 AHU10 Reid 3.075 4.602 0.908
E600 P -0.543 -0.223 -0. 166 757 Reid 3. 660 2.207 -0.939
K 1145 p -0.401 6.107 10. 508 2369 Reid 5. 146 -0. 806 -0.009
619 p -0.399 -3.336 -0.082 R548 TSPT -4.892 4.087 -0.789
XF27 p -0.231 - 1. 868 3.239 AHU1 TSPT -4.363 -11.461 -5.655
802 p 0.339 3.780 1. 066 W% 928 TSPT -1.431 0.133 -0.603
% 322 P 0. 442 0.917 -4.656 R 971 TSPT -1.152 0.124 -1.299
98F1 p 3.716 2.282 0. 625 2FACC TSPT 0.362 5.422 1. 075
#E b P 6.314 6. 190 6.564 926 TSPT 0.474 1.787 -2.559
S8324 Reid -7.110 -5.356 0.978 AHU3 TSPT 1. 111 0.124 -4.911
(8605-2 Reid -3.470 -7.294 -7.403 BT 3 TSPT 1.404 3.450 -3.932
AHU22 Reid -3.271 -0.026 4.972 Beck TSPT 3.482 7.260 0.751
1614 Reid -3.131 -3.963 1.617 T 444 TSPT 3.946 -0.403 0. 852
10.000 20.000~
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a,b,c PHFRREFYER CREF YRR RBUR 19— BC & T3 AR X RN (EAEAS TR AR LA P ) A
a,b,c respectively indicated the distribution of relative effects of cellulose, hemicellulose and lignin in different heterotic groups
Bs5 JBHERK—RESHENEEEERREMABEPH _4HISHE

Fig. 5 Two dimensional scatter plot of relative effects of general combining ability

of different characters in different heterotic groups
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