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Characterizations of grain-filling and yield in malting
barley cultivars of different genotypes
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Abstract: Mon-factor Randomized Complete Block Design (RCBD) experiment was conducted to analyze the index-
es including grain-filling and yield characteristics of nine malting barley cultivars. Results indicated that the grain-filling
processes in malting barley cultivars of different genotypes exhibited changes in an S-like shape, relationship of theirs be-
tween days after flowering and thousand grain weight all best fitted the Logistic Growth Equation (LGE), and the varia-
tions of their grain-filling rates were all in slow-fast-slow trend. The gain of grain weight happened earlier in cultivars with
tall plant and wide flag leaf than others. Filling rate reached its only peak earlier in cultivars with strong tillering ability
and wide flag leaf than other cultivars that owned two peak rates. The cultivars with moderate plant height, tillering abili-
ty, and flag leaf, retained a high filling rate for a relative long time. Among parameters related to filling characteristics,
the grey correlation degrees between R, and yield, between R and thousand grain weight, and between C, contribution
and earlier growing stage, remained the highest. Ear length, grain weight per ear, and seeds per ear in cultivars with
wide flag leaf, high tillering ability, and strong drought resistance, were found to reach their best levels, which might be
advantageous in production and useful for breeding. The yields per unit area were high in 0110 — 16 and Ganpi 7 which
could be extended for production.
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W5 T 2012 AE7E H & Al Bk e 2T B8
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ik 6.9C, KRFOCHIHN 3 16 H,ZHN 11
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Table 1  The major gene expression profiles of malting barley cultivars

i (R S JEn

Cultivars Plant height Flag leaf
H ML 4 %5 Ganpi 4 B Moderate iEH Moderate
HM 55 Ganpi 5 = FF Taller i&EH Moderate
HM 75 Ganpi 7 & Moderate i&EH Moderate
0110- 16 J& ' Moderate FER Wider
0110 - 187 FE 1 Moderate /N Narrow
9936 -2 & Moderate i&EH Moderate
9922 - 28 I 1 Moderate 1 Moderate
0014 - 28 J& ' Moderate /> Narrow
0008 - 3 - Taller FER Wider

SrBERE PR PU
Tillering ability Drought resistance Lodging resistance
i Stronger & Moderate 7 Stronger
5 Weak 58 Stronger 5 Weak

38 Stronger 58 Stronger iEH Moderate

& Moderate 59 Weak & Moderate
& Moderate 5 Weak & Moderate
i&EH Moderate 5 Weak i&EH Moderate
& Moderate 5 Weak 1 Moderate
& Moderate ¥ Weak 3% Stronger

55 Weak & H Moderate 55 Weak

1.3 RI@igit

IR N ZPEALIX 41581, 3 IR, 3L 27
AKX o NKEAR 12.5 m?(2.5 mx 5 m), /X JE]
A E 25 em. 50 em BYE () i, {50 X
PURABE 2 m e AT 3 H 20 HEEFI, 3 Fha B
WE N 450 Tikk-hm~2, 7 A 24 Hikgk, HegH
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1.4 MEBMBRFE
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TEM Logistic FRESEfHITE
Table 2 Calculated parameters of Logistic equation for grain fillings

in malting barley cultivars of different genotypes

AP (FR) Cultivars a b k WERE R

Curves on grain fillings (a) and filling rates (b) in malting barley cultivars of different genotypes

AN ALY i o (2R ) BT 3 D i3 A v B IR
49922 - 28,9936 - 2.,0014 - 28 . H M 4 50008 - 3,
H 750110 - 16,0110 — 187 . HM 5 5, i sk
RN BRI H i 4 5 g7 50110 - 16,
0110- 187.0014 - 28 . H M 5 5 0008 — 3.9936 - 2.

o
e Ll I e AR o -6
HME 75 Ganpi 7 3.5450  0.2248  52.7288  0.9737 ML 7 CHMELS 519936 - 2,9922 - 28,0008 - 3, H M4

0110 - 16 3.4747  0.2144  58.4427  0.9759 45 0110 - 187.0014 — 28, Ay rh 5 1 ook R
0110 - 187 3.8009  0.1874  58.4335  0.9655 ASAE KA 43 5 14. 27% ~ 21. 93% , 46. 10% ~
T e e 69.72% .8.76% ~ 18.67%, X [i] 2 53 1 1 7. 66,
0014 - 28 3.4007  0.1787 55.2270  0.9715 23.62.9.91 A o ATIL, ASRIFE R B gL AP (R )
0008 - 3 4.0004  0.2152  63.4664  0.9802 T T ER R E B, IE R, BT &N .
x3 AEERBBBEAEZRT(R)IFRERFESH
Table 3 Grain filling parameters in malting barley cultivars of different genotypes

A (R) Cultivars Cy Tpo-R7d Ro/(ged™)  T/d R/(ged™h) t,/d REFG/ % RMFG/ % RLFG/ %
H 45 Ganpi4  1.23 15.12 2.35 27.11 1.44 20.40 18.52 69.72 13.02
HME 55 Ganpi 5 0.64 19.72 2.37 33.61 1.45 25.58 14.27 52.51 15.51
HME 7% Ganpi 7 1.48 15.77 2.32 28.87 1.37 21.63 16.73 61.85 16.70

0110- 16 1.76 16.21 2.46 29.88 1.51 22.35 15.56 58.01 18.67
0110 - 187 1.28 20.28 2.46 36.27 1.48 27.31 14.91 55.26 9.72
9936 -2 1.87 18.57 2.69 33.95 1.72 25.44 19.99 46.65 15.20
9922 - 28 2.13 18.08 2.62 33.64 1.64 25.12 21.93 46.10 14.67
0014 - 28 1.78 19.03 2.38 35.35 1.38 26.40 18.97 54.16 8.76
0008 - 3 1.04 19.01 2.59 33.20 1.66 25.13 17.27 51.53 14.56

{ : REFG .RMFG \ RLFG 23 3y i 1 DO R PO Tk R ik . T [l
Note: REFG .RMFG and RLFG means RGC of early filling stage, RGC of middle filling stage and RGC of late filling stage. The same below.



282 T2 X AR A5

:33%

2.3 FERFEMER

T NG I AR /N DX ST 7 e AR T A Y
PAL TR AN SR 4 R

AN BE PR R K 22 b (R ) 7 B R R I
—EMZES, Hrp B PL 9936 - 2 fh R AR, B
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%%, 5 9922 - 28,0014 — 28 i & 2 [6) & I 4%
F2ER(P<0.01),55 9936 - 2.0008 — 3 /il & Z 0] £
BB E 2R (P <0.05), S5HALH A (R) LB FH

25t TRIE DL 0008 - 3 f RiK, 5& M (R)Z
(X5 ¢ B0 M0 A 8 35 25 % (P < 0. 01) 5 1R Rt LA
0008 -3 fh RE K, SHM 45 Hm s 5 75
FinFhZ AR B EER(P<0.01), 5H
flb i R LRI B 2Z R (P <0.05), 5HAD
ar A (FR) PO, ke o RIS P 5 K ) i &% 0008 — 3 7E
TR AR R R A

A ) B PR R WP 32 i (3R ) 7 i el v B
WA 0110 - 16 H M 7 45 H g 4 5 0110 - 187.9922
-28.0008 —3.9936 - 2, HML 5 45 0014 - 28, HoH,
0110 - 16 . H M 7 575343k 5] 9 000.00 kg hm ™LA
I, 5 0008 - 3.9936 — 2, HML 55,0014 - 28 & i Ff
(R)EFYERBEKF-(P<0.05), 5HM 4 5,
0110 - 187.9922 - 28 il (R ) ] 25 S5 A 35 3| ik 25 /K
(P >0.05), 0110 - 16 /& & HA T 58 KL
BH MR 7 S AE S BERE ) RNBT R T T AT DR
FAZ T e 7 /N HAT SR S5 0 5 &R 0014 - 28
PLAA P EEALN 8 223.74 kg-hm ™2, BEL T 0110
—16.HM 7 5(P<0.01),

®4 TRAEREMEXZRM(R)NTERTEERK

Table 4 The yield and yield components in malting barley cultivars of different genotypes

HE(R) f%{/t %&ﬁ(/& - FRE ‘ AR THRIE T@(ﬁ}i f"%
Cultivars Panicle length Grain number ~ Weight per spike /(J34~+hm~2) KGW Calibration Yield
/em per spike /g Spike /g /% /(kg+hm=2)
H 45 Ganpi 4 9.10bAB 23.87abAB 1.28bAB 911.9abA 52.79bB 85.62beBC 8883.78abcAB
H 55 Ganpi 5 8.53bB 23.47bAB 1.31bAB 921.0abA 45.23dC 83.18¢C 8480.42¢dAB
H 75 Ganpi 7 8.83bAB 22.80bAB 1.21bAB 945.0aA 48.00cdC 83.32¢C 9023 .78abA
0110 - 16 9.33abAB 23.33bAB 1.31bAB 844 .2abcAB 48.27¢C 89.98abAB 9127.12aA
0110 - 187 8.97bAB 21.13bB 1.19bAB 880.6abAB 48.79cC 89.62abABC 8760.44abcAB
9936 - 2 10.60aA 27.53aA 1.70aA 749.9¢BC 52.68bB 89.77abABC 8510.43cdAB
9922 - 28 9.10bAB 24.00abAB 1.41abAB 816.9bcAB 48.44cC 91.40aAB 8683.77abcdAB
0014 - 28 9.00bAB 22.20bAB 1.12bB 816.0bcAB 48.51cC 91.70aAB 8223.74dB
0008 -3 8.07bB 23.87abAB 1.48abAB 625.4dC 57.77aA 94.44aA 8610.43bcdAB

B ARRNEFRHARZEFRE(P<0.05), RAIKE FRAHRZERMEE (P <0.01),
Note: The different small and capital letters within a column represent significant differences at the 0.05 and 0.01 probability, respectively.
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Table 5 Correlation matrixes on grain filling parameters, yield, KGW and RGC at
different filling stage of malting barley cultivars
TiH Ttem Co Ty R R T R 1 REFG RMFG RLFG
7 Yield 0.5453 0.5039 0.5631 0.4988 0.5550 0.4972 0.5554 0.6833 0.7179
THRLE KCW 0.6556 0.6059 0.6849 0.6029 0.6860 0.6012 0.7249 0.6095 0.5730
REFG 0.7146 0.5821 0.5855 0.6022 0.5716 0.5934 — — —
RMFG 0.6781 0.5985 0.6582 0.6048 0.6487 0.6010 — — —
RLFG 0.5920 0.6066 0.5534 0.6321 0.5920 0.6346 — — —

3 e
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