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Selection of Fresh Maize Cultivars for Dryland in Cold Areas of Shanxi

JIANG Chunxia, LIU Huatao, LI Na,ZHANG Wei, YANG Ke,ZHANG Dongmei, LIU Enke
( Shanxi Institute of Organic Dryland Farming, State Key Laboratory of Sustainable Dryland
Agriculture(in preparation) , Shanxi Province Key Laboratory of Sustainable Dryland

Agriculture,, Shanxi Agricultural University, Taiyuan 030031, China )

Abstract: In order to select the high yield and high quality fresh maize cultivars suitable for planting in dryland of cold
areas in Shanxi, in this study, the field experiment was carried out using 8 fresh maize cultivars(4 sweet and 4 waxy) as
experimental materials. The agronomic traits, yield, grain nutrition, and water use efficiency(WUE) of each cultivar were
analyzed and compared. The results showed that the fresh ear yield of Meiyu 27 and Wannuo 2000 were higher than that of the
other, which were 22 469.1 kg/ha, 20 665.7 kg/ha, respectively. The WUE of Meiyu 27 and Wanuo 2000 was 58.8% and
47.5% higher than that of the 4 fresh sweet maize cultivars of Huanaitianyu 23, Taiyanghua 8, Shenketian 4, and Taixiantian
2. Although the yield of Huanaitianyu 23 was lower than that of Meiyu 27, Wannuo 2000, the grain nutrition was higher than
that of the fresh waxy maize, and the WUE was higher than that of the other 3 fresh sweet maize cultivars. At the same time,
the principal component analysis method was employed to combine the yield, grain nutrition content, and WUE into 3
independent principal components whose cumulative contribution rate was 96.61%. Subsequently, the membership function
value of the 3 independent principal components was comprehensively evaluated using membership function, the results showed
that the D value of Meiyu 27 and Wannuo 2000 ranked the top two in the fresh waxy maize cultivars and the D value of
Huanaitianyu 23 and Taiyanghua 8 ranked the top two in the fresh sweet maize cultivars, respectively. But the growth period of
Taiyanghua 8 was longer, its yield and WUE were lower. In conclusion, Meiyu 27, Wannuo 2000, and Huanaitianyu 23 could

be used as fresh maize cultivars for dryland of cold areas.
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fif B E K (Zea mays 1..) J2& 38 16 ZL 2 R Ik £
SRS R ) o ) o R R A B R TR
3 ORI 25 ) 5 A P el R A2 T A R G
Wiy EEAEY L Ve T R X TR B0 BUR A
& BRI TR T OK 7 I R, AR B ORI
J A PR A T R AR L H . BFSE R B R B X B R
2 AT AR 3 R KM 2 A0 XU 9 5 A B R, FLAIG R
T SR B B AT AR B R R b ok 2
FHAE R i TR Y (o A o A 7 B T A AR
PFo A, v ¥ Bt DX 6 B FOK RN S 8—9 1,
5530 E B K 327 ORISR K SR 4 0, 28 0%
R AT BRI L P V8 B SRR IXCAE 7 A R OK
PRLHG i B Al R L A |, 52 301 4 51 4% i T 2% o AT
Yl s &0, SR, B R ER X 1L 7 v B X5 e
1R OK S BRI R A A AT B =

A Ak B 8 AN B A X A T Y R
Kb A FH AL 5 28 46 43 B A (] o ) R 20
AR PRI B SR UK 3 I HIRRAE S TR T
LRI A 1L PG V8 T DX A 8 A B v R R OK
s R Ay DXl R K Ml Y R T A R B AL
AR

1 MEAT7 %

1.1 I Hh iR R

I T 2022 4R 76 1L P8 48 SR K RO 56 7w
91 35 1t PH il B RS R AT o 08 M 0 L P A R
LML 270 m, AR W 120 d A, AR OF 3 B
K HE 450 mm, A7 K B 1995 mm, 4F R
W 6~7°C,BERE2ZR, KT 10 CHEsh R
2 600 C, J& #L R ) 2 TR IX B ROoR AR FH IR
KA R 2 YK BN 3R 1R .

F1 ABREHEAEREFTHAKRTE

Tab.1 The precipitation in experimental field

X E27(MY 27) fERFHE 386 (JCTN 386) #% it
Kz 1965(CTN 1965)4 44 57 T K it Fft ALK BHAE 85
(TYH 8) it it £ 235 (HNTY 23) Z & flf 245
(TXT 2) HHRFGIH 45 (SKT 4)4 485 E K 5 A,
8N R, W T b A BE T 3
1.3 RIigit

AT 5 1T HEERD, /N X A 36 m*(6 m X
6 m) , i 50 >R H R 3R Bl AL X 41 HE B, B A
SIHEE , L2440 /NX . 60 cm 2517 HE FhAE , 3% Fh
52 500 Mk /hm*, MR EE Z B E 1 m KL
TR M DY R RS m AR P AT, TR A R R
FRHAE B, & SRR I a2 2 s .

®2 #HiXmMpPREAHA
Tab.2 The harvesting date of the tested cultivars

during fresh maize growth period mm
AE 50 68 7H 8H 9H #it
Year May  June July August September Total
2022 47.4 109.2 239.2 1204 15.1 531.3

ZAEF- 32.8 59.4 101.6  89.7 62.2 345.7

Annual average

1.2 iR
MR B T oK & R A TR 2000( WN 2000) |

ey il W/ (A-H)
Type Cultivar Harvesting date
H @GR White and waxy J7H5 2000 08-19
H kB White and waxy EE27 08-19
£ H IR U HER B R 386 08-22
Purple-white and waxy
S TR @I AR 1965 08-22
Purple-yellow and sweet-waxy
pguta| AR R 235 08-16
Yellow and commonly sweet
(0 KBIES 09-22
Yellow and super sweet
WO Yellow and sweet  HIRHE 45 09-22
Eyutd| R A2 09-28

Yellow and commonly sweet

1.4 WMEmMBRAE

141 AR E FEffE kMg 2)5,
TN 5 A e A R 2 (b L 31 T T A L
), = g TR BE RO TR
= AR

142 FHa-smill g 764 65 5K 5 Fhink 22 5
XP/ANX ] 247 BOK R 48 i R AR 22 J5 R AT
N BRI S RIBUNX RIS 481 217,
PR 2o, T30 e . A 10
A 1 S % R A R T OK B BB MR R
TS B A T RFRLE 37 L T

1.4.3 R RLE IR B M E i B 4 FOSS Rt
Infratec™ Nova i ZL S 4 ¥ it 52 43 BT AL #4720 17
I 7 AR A A R R AR I T L DE B L R Y

11



TG 4V Bl 2 2025 4E45 53 4255 3 1

T
144 HIESBBEMNE M EEREL/NX O~
200 cm HHERE L, 20 em o — 2 R AL IR TR B
Tl 0 SR WAL 00 = K

TR RS KE=(LER e — RET

+ ) /T R < 100% (1)
0~200 cm + /K 5= 4 58 i & & /K &5 X
TR E X LR (2)
A EH WA K =4 Fh S £ K+ B K
R e K (3)
KA R R (WUE) =& 4577 & /4 5 W #E
K (4)
1.5 HiELE

i 5 B0 45 % F Microsoft Excel 2010 %Kk 14 i1
VR R OriginPro 16 844, 481+ 70 K F SPSS
Statistics 25.0 k4 .

w(X)=(X,— X))/ (X Xouin) (5)

A, p (X)) S AP T AN 255 48 Br 1 SRR o
A, XN i LR BRI, X 1 X 20 501 M 265 4
LA FR PR E 1Y S K A e /ME

D=>pu(X)X(P//2P;) (6)
X, D NEEE P EDR , PO AR i D SR G AR
{6 A9 DTMR %

2 HR G AT

2.1 AEAHBEXKSKWHRZERIEE

HH & 3 AT A1, AN [ 5 £ K R 0 Bk R R
i R B e T B AE R 25 . A I
BEKPRHAE 8 S (R 45 R e 25 34>
B I G ROK A RR R REASL i S R 4
i 5 B K 19 7 24 {8 43 0 94.7.86.2 cm, 25
R = i R Y P 4 A B R OK
FF {8 43 50 85 1.5 mm AT 763.4 em® Fy L] 0L,
AT B K 0 ZE A AR 8K i R
22 AEHBEXRSMN=EFKD P BYEILE

H 2 4 WAL, 45 1 R K SRR Y L R A AE
3% 225 (P<<0.05) . 8 Al &= 7E 13 008.5~
22 469.1 kg/hm”, V{7 18 026.0 kg/hm”, H
fe T 247 Y A R AR IR R 36 R 27 7RG 2000, H
FHEF 45 fER N 386 AEM & £ 235 . £ M
T Gl 362.5~498.9 g, T AL K N 29.7~
40.0 cm, AN 51.5~65.6 mm., i, 2 E 27 4
i & K 23 5 AE SRR A it ALK A I
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®3 AEEREXRGMERZMER
Tab.3 The plant agronomic traits of different fresh

maize cultivars

- R /cm — 25 /mm B =0 AL em®
it it AL /em .
L Plant . Stem di- Leaf area of three
Cultivar . Ear height
height ameter ear leaves
WN 2000  253.7d 104.7¢ 3l.4a 2 298.5d
MY 27 237.5de 92.2¢ 28.5bc 2039.0e
JCTN 386 281.0c 128.8d 28.8bc 2419.7¢
CTN 1965 223.3e 77.31 27.1c 1595.8f
HNTY 23 254.5de 99.7¢ 24.4d 2090.2¢
TYHS 323.3b 148.0c 30.3ab 3114.8a
SKT 4 331.2b 186.0b 29.4abc 2 557.6¢
TXT 2 376.2a 226.7a 31.5a 2 882.5b

TE < RSB Ja AN [Rl/ING 52 R i of ] 22 57 . 3% (P<<0.05) ¢
#4.50H,
Note: The lowercase letters in the table indicated significant dif-

ferences among cultivars at the 0.05 level. The same as Tab.4-5.

F4 TRHERERBMBT2ER

Tab.4 The yield traits of different fresh maize cultivars

. W, AR HEK/ A/
CZT[TE\I:ar (kg/hm?) /g cm Ear diam-
Fresh ear yield Weight per ear Ear length eter
WN 2000 20 665.7b 435.3b 33.3b 63.3b
MY 27 22 469.1a 477.0a 34.2b 65.6a
JCTN 386 19799.7b 450.3b 31.6¢ 60.6¢
CTN 1965 13 008.5¢ 362.5¢ 34.2b 53.9d
HNTY 23 18458.3¢c 486.8a 40.0a 59.9¢
TYHS 15916.2d 498.9a 29.7d 53.9d
SKT 4 20 284.4b 495.0a 31.2¢ 52.8d
TXT 2 13 605.9¢ 427.3b 30.5¢ 51.5e
P H 18 026.0 454.1 33.1 57.70
Average

23 AESHEREKRIFHNEFRS LR

M5 AT DL Y B 6 0T A A R OK SRR R
hRERR HEN BARTREEER TR
i K T JE 1 A DA R T A R OK R
A AR A K SRR A B R R MR B
M2 Tt ST S AH 3 4 A K T 6 B OK 97 B (E 4 )
B 3.0 E Ay L3 A 435 0.21 F 4 s, TE K B )
6.6 [ 43 o RGBT £ ROk h R EITRG 386 1Y
BEERR S R T 2 E 27,07k 2000, F Bl R
1965, KA 11 00 4 5 5 78 i 0T & £ oK, ARt
23955 (KFEAE 85 ) M JL R KL (1 AR & &=
T HREIN A5 ZREEEI 25 YR O e A A .
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Tab.5 The main nutritional content of different fresh maize cultivars %
fnff Cultivar SEHR  Total amino acid MM Crude protein ek Starch WEm  Lys
W WN 2000 14.60c 11.99d 65.74b 0.51b
Waxy My 27 14.55¢ 11.94d 66.06b 0.49b
JCTN 386 13.58d 12.22¢ 66.83b 0.50b
CTN 1965 14.74¢ 11.28e 67.83a 0.46b
FHIME Average 14.37 11.86 66.62 0.49
Gt HNTY 23 18.29a 14.88a 58.12d 0.71a
Sweet  Typg 18.21a 13.32b 58.15d 0.72a
SKT 4 16.63b 11.91d 62.16¢ 0.69a
TXT 2 16.53b 12.33c 61.64c 0.67a
SEIE Average 17.42 13.11 60.02 0.70

24 AEAHBEXSMASFARRILR

M TR DL B SRR 1965 81, 344 it
fif £ T oK (38 & 27 7Kk 2000 AE R B kG 386) 17K
S3 R ROCR ) TR B & B oK Rl B R 27
i 2000 A7 BiHRG 386 F /K 43 FI) FRCR 55 4 4~ i
i E K R4 7K 2 R SR ST B A B s T
58.8%0 \AT.5% (AT Y0 AE T T £ FOK SRR, A
i & K 23 5 (9 7K 43 1) FH 2R B B BHRE 4 5 R B
1685 B H 25 4 m 1 12.7%.28.6% .
70.8% .

- 60
a
g S0F ] ab ab
; abe
E § 40 bed
3% sof od
v d
— &
FzT
k]
fé*s 10F
= 0 ,
) AR R PR SR @Sm
~ S » S N < N
A S S - S <§$
mn A
Cultivars

AN RN B 30K i A (] 4E P<<0.05 7K F 2% 57 i 3%
Different lowercase letters indicated significant differences be-

tween different cultivars(P<<0.05)

1 AEHQ|ERRMHKS P ARE
Fig.1 The water use efficiency of different fresh

maize cultivars

25 ARHAEKREEREHERS SN

A IR 8 A~ il A A 7 AR B SR R LK
I 203 A 45 b R AT 2800 20 B, 45 SR 3k 6 i
RT3 ARG TR AR B9 R T ST R N 96.61 %, A
U AR I3 A T2 a3 AT AR SR JEUAR 45 5 9 48 KR o 1

B Hr 22 5T 91 53.93 % .30.48 % .12.20 % .
DL 3N 32 85043 5Tk R AE BT 5Tk R s Y L )
h BUE R o 25 A TR A 3K Y=0.539 3X1+
0.304 8X2-+0.122 0X3, H v, Y Jy i B 09 25 & 15
(R,

®6 EHOER

Tab.6 Principal component extraction

ER ) iy BITTRE/ Y

P WA P%TS T
rincipal . 8 e Cumulative con
Eigenvalue  Contribution rate [
component tribution rate
1 5.39 53.93 53.93
2 3.05 30.48 84.41
3 1.22 12.20 96.61

Hi 2% 7 R, 7Rk B £ R OK b HE 44 AT 2 2 1Y
an A 35 27 5RE 2000, 76§ ST £ F K T HE4
H 207 64 i A g AR B R 235 R FHAE S 5 ¢

*7 TAHATKIMERSAFEINEEES

Tab.7 Principal component factor scores and

comprehensive scores of different fresh maize cultivars

. F o B 1555 AN RN
i Principal component factor score Comprehen-
Cultivar .
X1 X2 X3 sive score
WN 2000 -0.724 0.723 0.137 -0.159
MY 27 -0.582 1.358 0.078 0.113
JCTN 386 -0.736 0.653 -0.350 -0.249
CTN 1965 -1.395 -1.544 0.589 -1.192
HNTY 23 1.271 0.149 2.049 1.015
TYH 8 1.237 -0.272 -0.789 0.505
SKT 4 0.652 0.227 -1.186 0.286
TXT 2 0.277 -1.294 -0.528 -0.320

2.6 ARHFEXEMHHZEEEN
3900 %t 8 A B T K dh A Y 9 AN AR EAT SR
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B IR Y Ko R D 2R A R BT S X
XIFPAE . AR SAIAN, [ —Z SRR s 1455
e bn , et &t E 235 (A ok, RN 1965 18 /)N,
F AT AT E 23 5 7E B AR LY R B A, R
K5 1965 fie 22 5 A4l D (B 7T %0, 76 A [) 2 780 ff 6 oK
& SRR HEIT 5 32 B 25 A A o HE 4G AR T

*8 FAEEHEREXRGMREIYEMDE
Tab.8 Membership function values and D values of

different fresh maize cultivars

A SEJE AU Membership function value g

Cultivar (X)) w(X,) n(Xy) D value
WN 2000 0.251 0.781 0.409 0.438
MY 27 0.305 1.000 0.391 0.535
JCTN 386 0.247 0.757 0.259 0.409
CTN 1965 0.000 0.000 0.549 0.069
HNTY 23 1.000 0.583 1.000 0.869
TYHS8 0.987 0.438 0.123 0.705
SKT 4 0.768 0.610 0.000 0.621
TXT 2 0.627 0.086 0.204 0.403

3 %t 5itik

H A, B e & OK o 1 B8 133.3 7 hm,
JE AR — KEE R OK A 7 R P
I, 20T P R B £ K ok S %™ A i e s
K. TR A R OROR (B8 SR, Y
S L E IR T 2R R B R KE
F i JOT PR TR Rt A B R M T S R R R Y A
Fofr At By PR VI B £ R K B Y R L gk
T RS A R PR R 2 IR A R BT R
AR MR 7 KR PR 6 S T X S
19 4% B K d Bh UEAT e A8, 0 18 & B AR L PR
BT AT HE RO A B EORE EOR SRR S AL
Tty SO 14 A e B EPRE T OK B 41 A B9 ) A 2
AR PO PE AR T LR O 2 O R L P
Tl AR A4 TR oK AR RR 7 A4S o BEE B OR PR S AR
DR 38 A% A 58 R0 5 5 i 1) AS [0 1 A7 7 3 25 5%
A G X 1P ¥ T DR RAIG RE T D JE AR
S SRR A, T R A A R OK R O 1 G 0 i 3 AR
G35 AT 6 N () B R R R L R AR K
Wan | 3 E S = T i 1 v it S I = 2 1 0
AIARER 96.61 %0 Y5 ba 15 2., B 3 B3 43 B 5 A 15
R I R oK A R, 35 K 27 U5 RR 2000 Sk HE
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