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Evolution trend of important characters of wheat core parents
Funo and its derived varieties
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Abstract: [Objective] The objective of this study was to reveal the evolution trend of the important
yield traits of Funo and its derivatives. [Method]) Yield, yield traits and agronomic traits of Funo and its
derivatives were studied under hole sowing. [Result] The evolution trend of these varieties is that the plant
height decreased obviously,the average height of the forth generation was Funo,only 84.70% , plant type
grandually changed from loose to compact,long and narrow leaves gradually became shorter and broader,
length of spike, the spike number of single plant, the plot yield, thousand kernel weight and spike grain
weight increased;and the number of ear-grains and the spikelet number of principal spike was not improved
distinctly. The result of the correlation and path analysis between the plot yield and other traits showed
that the relevance pole was exactly notable or notable between thousand kernel weight,spike grain weight
and output, height defeated output. While output with length of spike,the spike number of single plant,the
number of ear-grains and the spikelet number of spike were not significantly related,and the direct effect of

these traits which affected the yield in each generation were significant. [Conclusion) From the evolution
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trend of the Funo and its derivatives analysis, we can see that high-yield character of big panicle in the

breed has obtained very good delivery,but Funo’s many grains per panicle have not obtaind sufficient deliv-

ery. Output can be improved by reducing the plant height,improving available spikelet and seed setting rate

and combining kernel number per spike with thousand kernel weight.

Key words: wheat core parent;Funo pedigree;traits;evolution trend

A DOR, R E A EEEXIEFLD TIJLIRK
TR S AR AR . K B RS BRUE A B R AR
FE BT i b 0 4 AR B A0 1 S AR L R
TORRALEIEREE T A2 KB (0 5 A i
Hif i HAT A T2 BA T 2 6 M E R & F s
AR AEAR KRR EE b AR & i g skt gl 2 T
SEAF G IS B T EANFRE S E T
WEZBMRERER,

INFE A T AR BT R (Funo), J& 7™ T & KA.
1956 4F MBI /R B4 JE W 51 A TR . F T BAr O K R
22 BV R SR AT R L T IR AR T AR
& PERS R L 20 22 60 4 A RS 9 7E T [ KT R
U R U L M A RN P b R A XK R
L o AT A T B R KR Ak 3] 206. 7 J5 hm® ™, [A] Bif g
h R A KN SR R R AN . Worland
SELOI A BT e R B AR L I Rhe8 (s . 3K
Bl /N7 7 DX 4 i o 1) 22 SR FF 36 ) RAeS 1 3%
o Al sk [ ROt L B AT AR R (RO B A
IR E/NEF R LA RS EENEN. H
A C N BT e R e A7 2 AR AT 20 Z2ANE L At
o] 2% 5 7= A 1) BT 5 AT AR JE AR R (R D 23K 270
AL XS AL Ry o BT BT R B AT A N B R AR (B
M AR REPE R T E B MM R, e S
TRy 0 FH P A 5 40 BT VR N B AA gy
Bree AR, kBl k& AP 4855 H YrA, 3K 5 &
EARED i (i S N A NG D N
HMW-GS 21 B 1 1 1) BIF 55 3% W 5 BT 5 2 J5i 7 3%
“14 + 157 kR 2 —. ZEa 5 %Y SDS-
PAGE AR, X B & F HoAT 4 i A () HMW-GS
FR) AL 1 A5 1A R AT 0 T L 5 SR R L B R HMW-GS
ML 1/14+15/2+ 12, 5 B8 53R 8.5 435 M7
HAA AR (GO, #5447 5 BT 58 HMW-GS 21 B AH (7]
sy 7,01 %6 S S TS50 R 7. 68 43 AR TR A
BoT S o 158 B oy SR o LA A S AR i B R 1 17 BT R AR
/N FIEMREES R 247 XF SSR FI ) 8F 5T T B K a5 A%
WA AT A SRR () B L R B SSR FRid
Xwme398 ., X gwmd00 il Xgwm?268 1F Bu] F= fiT 4= i Ff
(ROHAHHRRGE, HAIE AT, E R IME & I

TR R AT Az N F il b RO AR 25 PR 8 A R Y
WFFERIE .

AW S 38 2o %o B T SR AR B R R HATT AR N A i A
(RO Rk 7 B AR 23 B W6 B S K HEATT AR
it (D T B4R MR 5 7 i 1 56 AR S H s A ML
LUS g /N 22 it ol 10 388 A2 4 L4 (I B 1 3

1 MRSk

1.1 sy

BT I e HAGHE (9 247 AS/NZE iRl (RD, Kb+
— AR 55 A~ F AR 125 A F AR 35 A F AR 32
Ao BT RATA MY /INZZ SR (RO 2 A [F AR AR [
M7 (0 /INFE RN G 2 2ok T B R R R T AT B 1 B
b 3 2L g bRk b b RO B 2 BE AR W B2 Y
JIT R PG AU AR K A A 2 B 4 AL
1.2 REigit

I T 2007 — 2009 4F ¥ 42 3 4F 76 B2 VG 45 49 vk
X PG b AP B R 2 A 22 B i B W i A7 . D[R] A
FBENLIX BT R 3 K., BE/ANX 547,174 2.0
m,ATHE 0. 24 m, ¥k HE 0. 05 m, Fi#E KN E K, K
B HLHE 2 G N T SRk . ) A B ) K,
FEAE X BEAS /N S ) 2R 2 IR R AT 1 A0
ZIftidak. 5 At N A), BN BEHLEH 10 B,
TE FH [H] ] 5 25 A1 RE 32 B0 i 1 R R 58 L bR L B AG
BARRAT ROREAI /N BRI BB B AT A 2R WK fR
75 % I A RFRL AR TR R AN X

T — it A OAS [F] PR R B BG4 4 L 3 50 B R
FH SPSS16. 0 %647 43 #r o

2 AR5

2.1 MXTEEM(BOEESHENTHLER

Wt 5 A RS 2% 11 1 B0 3 MR S %5 58 A 1 A 7=
SR B B AT B A R MR M RE . AR
R B o B R R SR LRI BE D R P N R 2
— o BT IIEFRE /N R T e A E BEE AOR
Az L AT B SR B AT AR R (RO 1Y
i ven 2 B R AP Y A8 A L BT SR A S 2 Bk R DA 101 3
e, §—fRF] 5 DU AR B 8- 32 Bk w5 22 87 B AR 2090



98 P AL AR MRB 3 222 4R (A SRR 2 B %39 %

102.6,89. 3,89. 3 1 85. 8 cm, F| F P4 [ Wi 120.0F
5 B e 101.3 102.6
15.30% SE-Yg bk B R AT BT e ) 84. 70% . Bl Je R A 100.0} ] 99 3 99 3 058
mn OO R BR Yl A R 28 20 ook B s AL, it 5%80-0-
AY 3 v > — o 1 =
SIS Akt B i el R T 2 3 T I T 9 A AR ifgg 60.0f
JHE it I TR T B 0 T K B L 2 R AR (R D), i A 40.0r
P L 3 T BB A Sy R HE L SRR bR A A 2001
. N e 0.0 |
THEDCAROR AL Mk F—R FoR O FEROFHR
Funo Thefirst The second Thethird The forth
2.2 IlﬁIiE HTHEMm ﬂ" (&R )}_“E %'l‘i )Ik E"] g{{ﬁ ﬁ generation generation generation generation
1 £ vl = A e Bl v AR 4= o
Fiti 5 o e A8 O 8 AT 7= e IR A AR L B R A A 1 B ge B ELAT A N R (O R A AL
sty (0 7 9 AN R . R 2 O BT IR AT A Fig. 1 Plant height of Funo and it’s derived varieties
FEmA (R mEE RGBSR, in different succession
F1 MXREMENEZERMBEHFEROTL
Table 1 Analysis of flag leaves traits of Funo and its derived varieties
EN MK /em 5/ cm I A/ em? K58
Traits Leaf length Leaf width Leaf area Ratio of length with width
il ¢ Funo 18. 3 1.41 103. 21 12.98
F—A The first generation 17.9 1.56 111.70 11.47
F A% The second generation 18.0 1.52 109. 44 11. 84
F =A% The third generation 18.2 1.62 117. 94 11.23
T P44t The forth generation 17.2 1.56 107. 33 11.03
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Table 2 Variation of yield and correlation traits of Funo and its derived varieties

T T F—1R F AR T =4 ERLEA - 24 33 8 R %%
Trait F The first The second The third The forth Average
rat uno generation generation generation generation increasing rate
SEHJ{ Mean 5.8 7.73 7.38 7.12 8.18 31.08
RA MR 45 2 3 B Variation range 4.60~13.72  3.73~16.10  14.84~10.50  4.00~17.90
Spike number . _ . -
of single plant TFE%E S 1.85 2.11 1.46 2.56
BRERE/ % CV 23.93 28.59 20.51 31.33 26. 09
-1{H Mean . . . . 9. 00 .
SEHIE M 8.22 8.91 9. 46 9.57 9 12.35
K /em 75 YL Hl Variation range 1.85~12. 14 5.94~21.21 6.68~15.92 6.85~21.49
Spike length  fry % S 1.70 1.93 2.39 2.52
BRER/ % CV 19.08 20. 40 24. 97 24. 44 22.22
SEHI{E Mean 18. 80 18.57 18. 04 18.55 18. 84 —1.60
éj\‘i%%& A5 5+ [l Variation range 13.54~24.00  7.63~23.34  14.83~24.39 14.71~36.38
Spikelet o _
per ear PREE S 1.67 2.25 2.21 3.60
BRER/ % CV 8.99 12.47 11.91 19.12 13.12
— SEI{H Mean 56. 00 54.21 54.56 54. 81 53.04 —0.35
Kernel AF 5 {E# Variation range 36.68~67. 30 42.30~68.8 41.67~51.03  40.04~90. 96
number  fRif = S 6. 45 5. 32 9.03 8. 40
per spike o zw 05 v 11. 90 9.75 16. 48 15. 84 13. 49
SEHI{H Mean 39.00 39.72 39.39 40. 14 41,41 2.35
THLE /8 25 3 B Variation range 33.18~49.24  26.86~57.47 31.11~48.30  27.44~53.70
1 000-kernel . .
weight ~ PhifEES 4.02 5.71 4.53 4.86
BRER/ % CV 10.12 14. 87 11.29 11.74 12.01
SEE{H Mean 2.05 2.17 2.07 2.23 2.15 5.12
*f*i’ﬁﬁ/g A5 S [ Variation range 1.27~2.71 1.39~2. 96 1.49~3.18 1.49~2. 93
Spike grain o ; .
weight brifE% S 0. 30 0.28 0.38 0.29
AR Z R Y CV 13.82 13.53 17. 04 13.49 14,47
SE¥ {4 Mean 1 053.30 1 069.70 1130.30 1219.60 1249.40 10. 82
. 710. 10~ 596. 07~ 838. 46~ 810. 46~
, =51 ariz 4
/J‘%Tﬁf/g LM Variation range 1 663. 20 1562.21 2 336. 88 2 750. 40
e
¢ FRE S 163. 40 175.05 265.09 319.09

BERRB/ Y% CV 15.28 15. 49 21.74 25. 54 19.51
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Table 3 Path analysis of plant height and six yield factors of Funo and derived varieties

e A5 SRt R A [a] 42 /E H Indirect effect
A AR LEIN N -
. FH % Direct
Funo Trait C lati P
progeny orrelation effect  y Ly x5y X;»Y XY XooY XY XY
%IEJ(XI.) —0.398"* —0.3579 1.0000 —0.0191 0.0048 0.001'1 —0.0056 0.024 8 0.120 0
Plant height
R A E(X )
Spike number of 0.109 0.2547 0.0750 1.0000 0.0014 —0.0150 0.042 8 —0.029 7 —0.2015
single plant
i <
}"D‘[\(Xd) —0.164 0.0157—0.122 6 0.0224 1.0000 0.0348 —0.0630—0.0112 0.042 9
. Spike length
T s x
The first L 0.041 0.1374—0.0032 —0.0278 0.004 0 1.0000 —0.1287 0.0020 0.150 4
. Spikelet per ear
generation o
TR (X5)
Kernel number —0.034 —0.2659—0.0947 —0.0410 0.0037 0.066 5 1.000 0 —0.012 4 0.3557
per spike
e E=N
TRLBRE (X)) . 0.438"* 0.118 3 —0.0084 —0.063 9—0.0015 0.002 3 0.027 9 1.0000 0.325 3
1 000-kernel weight
0k R (X,
;F:D?Fiﬁii.( X7 ). 0.299~ 0.5431—0.0880 —0.0945 0.0012 0.0381 —0.1742 0.0709 1. 000 0
Spike grain weight
L (X.l) 0.023 —0.0941 1.0000 0.0021 —0.0064 —0.0191 0.0016 0.021 8 0.119 0
Plant height
AR AR (X )
Spike number of 0.022 —0.052 4 —0.000 5 1. 000 0 0.001 7 0.006 5—0.0025 —0.0101 —0.0815
single plant
4 K
;ﬁhk(xg) —0. 100 0.090 2—0.0254 —0.030 1 1.000 0 —0.0190 0.0037 —0.0030 0.053 2
TR Spike length
X o8
The second /J\T‘ug((Xl) 0.096 —0.126 8 —0.014 2 —0.021 3 —0.003 6 1.000 0 0.002 9 0.017 5 0.086 3
. Spikelet per ear
generation S
TR (X5)
Kernel number 0.058 0.0174—0.0086 —0.0602 —0.0051 —0.0210 1.0000 —0.042 4 0.117 0
per spike
TR B (X) . 0.285"* 0.2621—0.0194 —0.040 2 0.000 7 —0.021 0—0.007 0 1.000 0 0.301 3
1 000-kernel weight
RERE Ak (X7

Spike grain weight 0.328 0.403 3 —0.027 8

—0.0845 —0.0031 —0.0271

0. 005 0 0.079 0 1.000 0
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47 3% 3 Continued table 3
i fiy (=) - o
i -~ s Il I8 ] Tndirect effect
: P Direct
Funo Trait . .
Correlation effect X, =Y X,—>Y X;—>Y XY X;—>Y Xs—>Y X, =Y
progeny
PR (X0 IR A - -
. 0.233 0.1229 1.000 0 0.055 8 0.091 0 0.0984 0.004 6 0.009 7 0.0026
Plant height
R SRR (X2
Spike number 0.169 0.2893—0.0237 1.0000 —0.0123 —0.0129 0.034 3 0.062 3 —0.006 7
of single plant
i < .
;E‘D.JK(X'%) —0.428 —0.170 5—0.065 6 0.020 8 1.0000 —0.172 7 —0.146 7 0.079 1 0.0056
E Spike length
The third /J\j.%%((xl) —0.413 —0.218 6 —0.055 3 0.0171 —0.134 7 1.000 —0.1314 0.0527 0.0058
. Spikelet per ear
generation .
R (X5)
Kernel number —0. 335 0.0238—0.0238 —0.0454 —0.1144 —0.1314 1.0000 1.000 0 0.009 8
per spike
TR (X6 . 0.223" 0.1901 0.006 3 —0.0825 0.061 7 0.0527 0.063 4 1.000 0 0.006 3
1 000-kernel weight
SR (X
;ED?E\LB\%H&A(X/)A 0. 254" 0.014 4—0.0219 —0.1354 —0.0662 —0.0885—0.1482 —0.0962 1.0000
Spike grain weight
PR (X,l) —0.495" —0.5628 1.000 0 0.0697 —0.1984 0.2747 0.1984 —0.1657 0.1358
Plant height
BB SR (X)
Spike number of —0.133 0.2151—0.182 3 1.0000 —0.1311 0.078 3 0.051'1 —0.0655—0.0180
single plant
%%#(XB) —0.243" —0.3145—0.3551 0.089 7 1.000 0 0.467 5 0.3494 —0.1122 0.0159
. Spike length
FEIChcxo
The forth . —0.057 0.575 8 —0.268 5 0.0293 —0.2554 1.0000 0.376 9 —0.112 2 —0.05114
. Spikelet per ear
generation |
FRLH(X5)
Kernel number —0.096 0.473 5—0.2358 0.0232 —0.2321 0.4583 1. 000 —0.112 6 —0.222 0
per spike
e E=N N
TRLE G (X . 0.236" 0.374 1 0.2493 —0.0376 0.094 4—0.1727 —0.142 5 1.000 0 —0. 279 4
1 000-kernel weight
kL R (X
FRORLIRRE (X7 0.393* —0.4285 0.1784 0.009 0 0.0116 0.0691 0.245 3 0.243 9 1.0000

Spike grain weight

T ZREFE, « « ZRMEFE.

Note: * indicates significant difference, * * indicates extremely significant difference.
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