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 E. 7202052021 FELE2 FUIANFTREREM(CAEA26,61; A4 228,62  BEFI
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Yield study of silage maize varieties after triticale
stubble in central and eastern Gansu

ZHANG Yinxia', SONG Qian”, LIU Cui', GUO Rui', ZHAO Fangyuan', DU Wenhua'

(1. College of Grassland Science, Gansu Agricultural University, Key Laboratory of Grassland Ecosystem ,
Gansu Agricultural University , Ministry of Education, Sino—U.S. Centers for Grazingland Ecosystem Sustainability ,
Lanzhou , Gansu 730070, China; 2. Pingliang Academy of Agricultural Sciences, Pingliang, Gansu 744000, China)

Abstract: This experiment was conducted in 2020 and 2021 for two consecutive years with nine silage maize
genotypes( ‘ Dajingjiu 26’ , G1; ‘Lihe 228’ , G2; ‘Ximeng silage 707 , G3; ‘ Wuke silage 107’ , G4;* Lidan
656’ , G5;° Meng silage 1812 , G6; *Jingke silage 932° , G7;° Yu silage 23’ , G8;‘ Huamei No.2’ , G9)as
the material to study the fresh yield of multiple cropping silage maize after cutting stubble at the flowering stage of
autumn sowing triticale in Lintao and Jingchuan. The results showed that except G4 in 2020 and G3 in 2021 failed
to achieve the best harvest period in Jingchuan, the other genotypes reached the silage maize harvest standard in
two test points in two years. The dry matter content of all silage corn was 22.74% ~41.74% , which met the silage
requirements. The single factor analysis results showed that the average fresh yield in 2020 (77.01 t + hm™) was
significantly higher than that in 2021 (49.57 t - hm™>) , the average fresh yield of Lintao (73.75 t - hm™) was sig-
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nificantly higher than that of Jingchuan (52.85t - hm™) , and the average fresh yield of G8 (74.51 t - hm™) was

the highest among the genotypes. Under the interaction of two factors, the average fresh yield of nine genotypes in

Lintao was higher than in Jingchuan in the same year, and the average fresh yield of nine genotypes in 2020 was

higher than in 2021 in the same test site. Under the interaction of three factors, the fresh yield of G8 was the high-
est in Lintao in 2020 (109.36 t - hm™) and 2021 (63.79 t - hm™*) , and G6 was the highest in Jingchuan in 2020
(80.73 t - hm™) and 2021 (59.75 t - hm™>). A comprehensive GGE biplot evaluation of the production perform-

ance and site discrimination of silage maize revealed that ‘ Dajingjiu 26’ , ‘ Yu silage 23’ , Jingke silage 932’ ,

and ‘ Meng silage 1812 demonstrated both high yield and stability, making them suitable for use as multiple crop-

ping genotypes in the central and eastern regions of Gansu. Additionally, Jingchuan can serve as an ideal pilot site

for screening silage maize genotypes due to the stable yields of varieties across years.

Keywords:; silage maize; after triticale stubble; yield stability; regional adaptability; central and eastern Gansu
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Table 1  Overview of experiment site
g a S s SOt 10°C AR <1 HRE s
W st 535 FELAN - SI0CARBUR R O
Experiment site Geoeraphical locati Altitude/ Average annual ~ Effective accumulated  Annual sunshine Soil ¢
xperiment stie cograpiuca focation ruderm frost-freedays/d  temperature>10°C/C hours/h o pe
2958 103°87'E IR
Lintao 35°37'N 1892 153 2400 2224.9 Haplic kastanzens soil
B 107°32'E Ryt
Jingchuan 35°18'N 1328 170 2800 2209.3 Black loessial soil
x2 SRABELERRM
Table 2 Tested silage maize varieties
i~z Al AT HREANL
Code Variety Growth period/d Breeding unit
c1 KA 26 123134 T RAULFmIE A R F]
Dajingjiu 26 Henan Dajingjiu Seed Industry Co., Ltd.
G2 Fl4& 228 119.5~ 121 LU P Eh A 22 e R S I A R A W
Lihe 228 ' Shanxi Lima Glan Special Grain R & D Co., Lid.
o P 707 20 136 PR SERLA BUA
Ximeng silage 707 Inner Mongolia Ximeng Seed Industry Co., Ltd.
o BT 107 i RV EBITEBE AR LA IR )
Wuke silage 107 Wuwei Academy of Agricultural Sciences, Gansu Wuke Seed Technology Co., Ltd.
Gs FEA 656 122 L PU A Eh s 22 RS It A IR A R
Lidan 656 Shanxi Lima Glan Special Grain R & D Co., Ltd.
. ey o1 Pyt SR A )
Meng silage 1812 Inner Mongolia Mengqing Grass Seed Technology Co., Lid.
o7 HEHEI 932 102 e A MB Bt AR BT O
Jingke silage 932 Maize Research Center of Beijing Academy of Agriculture and Forestry Sciences
s H23 17 TR KA IURL AT BR A 7]
7 Yu silage 23 Henan Dajingjiu Seed Industry Co., Lid.
9 25 118 TE L EpA% 22 il A7 PR 7]
Huamei 2 Hengji Limagrain Seeds Co., Ltd.

AR T 6 H LA (/NEZIGRE) i
AFEAE (BERR %% 225 kg » hm™> ,N+P,0,=60.0% fll
JRZ 300 kg - hm™ \N=46.4% ) IT-5¢ )4 7 S
FidE , 3 mAa 0O6 SR 92217 (80 em +40
em) SRR TR, B 1 ~2 K FEFRE 3~4 cm,
PRIE 30 em, % 6x10° #k - hm™, Hi 5 B it
TN ) TAE BRI A 1 AR IE R AR R R oK
FERE, HAm kS AR 5 515300 2020 4F 6 A
9 HFI2021 4 6 H 6 H WK E 535128 2020 4F 9
A 28 HAI2021 4E10 A 2 H ;7115 B93EF H 1915051
h 2020 4E 6 A 10 H A1 2021 4E 6 F 15 H gk ]
A3 2020 4E 10 H 11 HFI 2021 4210 A 15 H,
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WA« DO TR oK 43 4E 2020 4 10 H
11 HA12021 410 A 15 HAEIH I E KT, #FH
TR A ORI 0 R L 5 DL R LA, ) B
HOXFI P AL 09 4 B IR B AT A 172 FLEIH (5L
PO B B F IR

T A A BRI 6 MRA K R AT

TR, BARE 5 om 2oy RS i aly [ 5200 % 0, R
BT E T8 & (dry matter mass, DMM)

fiEf 7 ST A5 /N DX T AR R, S E T
YIS TR B S EOKR (A S em £4) , K
HEE T
L5 HiESHT

K Microsoft Excel %% B %% 3% F1 4E &, SPSS
25.058 L7 22 53 W , R AE 5y 8] A0 63 ] 1) 2% 48 A
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Table 3 Growth period of different silage maize varieties

iyt Y1 Y2
Variety El E2 El E2
c1 FLACR FLAY FLAAAL] FLAAAL]
g Late milk stage Milk-ripe stage Late milk stage Late milk stage
0 AR FLAAR FLAACAR B AT A0
Late wax ripening stage Late milk stage Late milk stage Early wax ripening stage
c3 FLACR Y FLAY FLIAAA eI
7 Late milk stage Milk-ripe stage Late milk stage Filling stage
c4 FLRCR T FLEAHT I FLRJY
Late milk stage Filling stage Early milk stage Milk-ripe stage
s Ly U] FLIAAL FLIAAL
Wax ripeness stage Early wax ripening stage Late milk stage Late milk stage
c6 FLRCR FLIAHTI FLEAHT I FLAAAR
Late milk stage Early milk stage Early milk stage Late milk stage
o7 FLIAHT Y IR FLIARITIY P Sl
Early milk stage Late wax ripening stage Early milk stage Late wax ripening stage
s U AHT FLAY FLAAAR] FLAAARM]
Early wax ripening stage Milk-ripe stage Late milk stage Late milk stage
co IR IR I A I A

Late wax ripening stage

Late wax ripening stage

Late wax ripening stage

Late wax ripening stage
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Note: Different lowercase letters marked on the bar graphs indi-
cate that the differences between treatments is significant of the same

index (P<0.05). The same as below.

222 —RERZEARAFEERSAETZFE
F AR xR LR 2020 4EFT 2021 4 9 DFEFIE
KRR ] 2 e R 22 S (B 3) , BRI
TP 3 K it o 4) S 2 i 2 7 i A R B R 2020 4F I 3
BT 2021 4 (P<0.05) 5 G8 7F W 4F [a] (1)1 ) fief #1 7
AR, UL 2020 4F A9 SR IA B S B S0
T ERAK, H G8 WZEA R,

IR m At 4 T A SR I ok
A R ZE NG Wk a5, 10 - 2 i R i X PR A, L
B2 ARG RS R YT R i R s S R I
e Rl G8 11 - By i e e e R T G2
F1 GI(P<0.05) ; 7)1 i A -S4 i 7 i i A HE IR AR
KR G6>G1>G3>G8>G7>G4>G5>G2>G9, Hor i Fl
G6 b5 G2 1 G9 2 B E M2 7IM(P<0.05) , 5H A

Bl FRAELERSBOTFHRSE WP ZESF AN (P>0.05) o LT3 I K
Fig.1 Dry matter content of different silage maize varieties TP I I AEAS R A IR RE R AN ]
x4 BPREREEFENHTESN
Table 4  Variance analysis of silage maize yield
AE AN v FI > ko, 1 AN ¢ 3 A B AEALN ¢ FI > A b
A5 Sk O R LR ARy x i il ﬁt«ﬁh&xunﬂ‘ ARy x50 A AR Xunﬁx'ﬁw(ﬁ):'\
. .. . . X YearX Experimental site YearX YearX VarietyX
Source of variation Year Experimental site Variety . . . . . .
Variety X Variety Experimental site Experimental site
FAH F value  59.941** 28.208 " * 4.376" " 9.462" * 5.626" " 54.734" " 35.448" *

o F s 43 RN B 2 K S P<0.01 Al P<0.05,

Note: #* * and * represent significance levels of P<0.01 and P<0.05, respectively.
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Fig.2 Differences in silage maize yield among varieties
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Wi, & TR G4 M G3 Ay HA L Fh (P<
0.05) . 2021 4E(Y2) IGPk A (EL) fhFP G8 My fif 7o =
i, BEE T G2.65 il G9(P<0.05) ;&)1 A4
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Fig.5 Differences in silage maize yield between
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Table 5 Differences in silage maize yield between interactions
of years, experimental sites and varieties
[ere % Y2
Variety El E2 E1l E2

Gl 9880£540ab 67.74+0.12¢hij  63.15+1.6hijkl 59.65+1.28ijklm
G2 74.10+4.60efgh 36.48+036p 4947+344mn  1973+137q
G3  8671x960cd  7045£120fghi  51.99+5.12klmn 54.75+ 1klmn
G4 103.78+9.08ah  77.75x132defy  58.00+2.09ikim 37.24+096p
G5  85.07+245cde 55.58+137klmn 4899+379mn  37.38:061p
G6  9445:974bc  80.73x097def  56.31x2.14jklmn 59.75+0.85ijklm
G7  102.18%1.12ab  6795:096ghij  63.07x4.62hijkl 50.52+1.11Imn
G8 109368100  67.53+067ghij  63.79+2.24hijk 57.341.64jklm
G9  7432+228¢feh 33.14+0.60p 440+26T0p  17.09:0.84q

R PR NG SRR B A A B0 7 I R A e e 2
BB (P<0.05)

Note: Different lowercase letters in the table indicate significant

differences in fresh yield of silage maize among all treatments ( P<0.05).
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