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Abstract: In order to screen high—yield and high—quality specialty maize varieties suitable for planting in coastal saline and
alkaline land in Shandong province and provide scientific basis for promoting the planting of high-yield and high—quality
specialty maize in coastal saline alkali land, in this study, the ear traits, yield, and quality indexes of 10 specialty maize
varieties in the Experimental Demonstration Base of Agricultural Saline and Alkaline Land in Dongying city, Shandong
province were comprehensively evaluated. The results showed that Zhenghuangnuo 2 and Luheitiannuo 201 had the highest
yields of 10 011.51 kg/ha and 8 763.09 kg/ha, respectively, and Zhenghuangnuo 2 had the best performance in terms of 1000-
grain weight(313.90 g) and ear number(66 000 ears/ha). In terms of quality, SN7NO5 and Luheitiannuo 201 had the highest
crude protein content(13.10% and 12.86 %), Shannong 201 had the highest crude starch content(72.63% ), and Lutiannuo 191 had

I %5 B #8 :2024-07-11

E &M B 15 E S AT (2023YFD200140403) 5 11 AR 48 1 AUHF & 31800 (2022TZXD0038) 5 6 52 66 B 255 A5 ) H A BB oo 38 05 1
U5 H (GYJ2023005)

PE& @ B A TRt BF5E 7 1« R Bt PR 5 R  E-mail : 1vjink@126 .com

BAEMERE TR, B A 3mSR AR LA SO AF 5 E-mail: ningty@163.com



W PG B 22 2025 4R 45 53 455 3 1)

the highest crude fat content(6.78%), soluble sugar content of the varieties ranged from 1.092% to 3.426 %, and straight-chain

starch ranged from 0.861% to 1.913%. Lysine content was not significantly different(0.24%-0.26%). Correlation analysis

showed that crude protein was extremely significantly negatively correlated with crude starch and extremely significantly

positively correlated with lysine. The varieties were classified into three categories by cluster analysis and comprehensive

evaluation, Zhenghuangnuo 2 and Shannong 201 had the highest comprehensive scores(88 and 86), with balanced yields and

quality, followed by Luheitiannuo 201 and Lutiannuo 191(85). In conclusion, Zhenghuangnuo 2, Shannong 201, Lutiannuo

191 and Luheitiannuo 201 had excellent overall traits and were adapted to saline and alkaline environments, and were

recommended to be the preferred varieties for popularization of planting in saline and alkaline land in coastal Shandong province.
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Tab.1 Basic information on specialty maize

varieties for testing

4325 Category #4FK Name it Color Kl R Picture

(R S HBHE 2000 H
Waxy maize Jingkenuo
2000

114 209 SR
Shannong
209

1l 201 piAch

Shannong
201
SNN36 1w
SN7N05 E =R

HHHE 25 y )
Zhenghuang-
nuo 2

iR =S

Sweet-waxy

#iG 245 M
Tiannuo 2
maize

£ JTIPHE 201 46

Luheitian-
nuo 201

PR 191 SR

Lutiannuo
191

TR 193 iR
Tiannuo 193
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Tab.2 Soil fertility status in the tillage layer of the experimental site

R/ % BWPRL/ % BRIV AP/ (g/kg)
Sand Silt Clay

2R/ (g/kg)
Organic matter  Total nitrogen

AW/ (mg/kg) AT/ (mg/kg) &Hhit/(g/kg)

. H
Phosphorus Saltines P

Potassium

41.32 57.87 0.28 12.18 0.96

14.59 127.46 2.27 8.21
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Tab.3 Comparison of ears characteristics of different specialty maize varieties

il A B /em TEHL/cm FehRAK/em REATHL (FR % ¢
Variety Ear length Ear width Bald tip length Row number per ear Grain number per row
114 209 Shannong 209 13.53e 4.2f 0.63bc 12b 271
114 201 Shannong 201 18.75a 4.7cd 0.78b 12b 40a
EHE 191 Lutiannuo 191 16.90bc 5.4a 0.15d 16a 33cd
LTN201 15.80d 4.9bc 0.00d 16a 31d
SN7NO05 16.70bed 4.7cd 2.27a 14ab 30de
SNN36 17.28b 4.6de 0.77b 14ab 30de
SR 2000 Jingkenuo 2000 17.33b 5.0b 0.40bed 14ab 35b
JBEHE 25 Zhenghuangnuo 2 16.67bcd 5.2a 0.20d 14ab 35b
#iPkG 193 Tiannuo 193 13.82e 4.0f 0.29cd 14ab 29ef
@it 2% Tiannuo 2 16.11cd 4.5e 0.16d 14ab 36b

T A RNG PR R R ARG R FE 0.05 K B2 3. K450,

Note: The different lowercase letters indicated significant differences at the 0.05 level. The same as Tab.4, 5.
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iz 191 ek (5.4 em) , KR OH K B AR 25 (5.2 em)
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SNN36. fithE 25 14 209, &k 191 1 LTN201
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B R 2000 (258.19 g) . SNN36 (258.13 g) .
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75 T, KR EORR 2 5 B (10 011.51 kg/hm?) , Holk Hy
LTN201(8 763.09 kg/hm?) , 1 & #% 193 Y 7= i fi
fik (4 751.32 kg/hm?) , FAth & Fl 7~ 5 DA i 2K
MW J2 1l 4 201 (7 642.44 kg/hm?) | & Fit ¥
191(7 480.03 kg/hm*) . LI 209(7 293.31 kg/hm”*) |
SN7NO5(6 482.23 kg/hm?) ,SNN36(6 215.31 kg/
hm?) | fit ¥ 2 5 (5 854.89 kg/hm?) . 5 B 4% 2000
(5228.38 kg/hm?*) .
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Tab.4 Comparison of yield of specialty maize varieties

FEaE M Yield components

A " . - 7/ (kg/hm?)
Variety TR 5K BEA/ (78l /hm®) TR i/ g Yield
Grains per ear Ear number 1000-grain weight
THKE 193 Tiannuo 193 361bc 5.6abc 234.911 4751.32d
HURHRE 2000 Jingkenuo 2000 440a 4.6¢ 258.19¢ 5 228.38d
i 25 Tiannuo 2 488a 5.2bc 230.61f 5 854.89cd
SNN36 382h 6.3ab 258.13e 6215.31cd
SN7N05 387h 6.1abc 274.45d 6 482.23cd
114 209 Shannong 209 333c 6.0abe 259.05e 7 293.31bc
Ak 191 Lutiannuo 191 479a 5.3abc 294.49b 7 480.03bc
14 201 Shannong 201 469a 6.5ab 287.31c¢ 7 642.44bc
LTN201 471a 6.9a 235.04f 8 763.09ab
FBEHE 245 Zhenghuangnuo 2 483a 6.6ab 313.90a 10011.51a

23 HAEXKXMMHFNNEEEEESW

BT AT DL Y U5 K S Ff SN7NOS [
BEFRSRRE, N13.10% , Bk 2 5 &A%, N
10.31 % , oAy it FfoRL & 11 5 2 45 DA e SR AR K2

L/

LTN201(12.86% ) & HTkE 191(12.66% ) . 5% BH Kk
2000 (11.95%) . #f k& 193 (11.57%) . #it ¥ 2 &
(11.51%) .SNN36(11.06% ) . 1l14¢ 209(11.05% ) .
4 201(10.46%) .
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The different lowercase letters in the same column indicated

significant differences at the 0.05 level. The same as Fig.2-5
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Fig.1 Comparison of crude protein content of grains of

specialty maize varieties
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Fig.2 Comparison of crude starch content of grains of

specialty maize varieties
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Fig.3 Comparison of crude fat content of grains of

specialty maize varieties
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NI A TT LU H R K i Al 230k A o
AR A R R R 25, o 3.426 %,
SNN36 fY 1] i b5 & & A%, o 1.092% , Al
B SR LUCIR R il SN K R I3
201 (2.737%) . LTN201(2.697%) . & #} K& 2000
(2.599%) 114 209(2.486 %) . Hitkk 193(2.468%) .
BRI 191(1.874 %) JHIKR 25 (1.516 %) .SN7N05
(1.484%).
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Soluble sugar content
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Fig.4 Comparison of grain soluble sugar content of

specialty maize varieties
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i 2% (SNTNO5, H FL 4 5E By o Lt a3 3 1.913% .

1.898% .1.887 % ; MS ¥k 25 L e (0.861 %) , He
A% il A B BE VE R o ORLTE A L A L A e SR AR
WCh & RE 191(1.800% ) >SNN36(1.798% ) >
FITAR 193(1.706 %6 ) = 5t RHKR 2000(1.564 %6 ) > 1l 4
201(1.473%)>1.TN201(1.225%)
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total crude starch
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Ratio of straight chain starch to

Variety
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Fig.5 Comparison of ratio of grain straight—chain starch to total crude starch in specialty maize varieties
FISN7NO5 3, ¥4 0.26 % , Fith 25 ARG 193
¥ 0.2500, ok MR 0.24 7
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P 22 5 A, R K S RORERE B A R A
B R 0.24%~0.26% , Horp &k 191 . LTN201
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Tab.5 Comparison of grain lysine of specialty maize varieties %
ki HEHEE 2000 gope o g BEPRE 191 RERE2 kR 193 1l 209 1142 201
IH 4 Jingkenuo T'érTn o, Lutiannuo  Zhenghuang- LTN201 Tiannuo ~Shannong SNN36 SN7NO5 Shannong
ndex 2000 ranna 191 nuo 2 193 209 201
WA Lysine 0.24c 0.25b 0.26a 0.24c 0.26a 0.25b 0.24c 0.24c  0.26a 0.24c

LG I3 5 KL R 3R A58 00 S R — 2 [l A G 1k
AN TR GE R - R ] B RO G

2.9 %5 B EKFFRLE @ BUHE AR AE K M S
H1 2 6 1T R, R K F R R LR ST
(] S A S 3 SRR G, 5 0 A R ) S A S R A O

R6 FAERFHEMEIERBRESN

Tab.6 Correlation analysis of grain quality indexes of specialty maize

HLFEH  Crude starch

F&4R Index MM Crude protein HLAg  Crude fat #iZ 2 Lysine

HlZ#H  Crude protein 1

ARG Crude fat 0.436 1

MLEER  Crude starch -0.935" -0.518 1

AR Lysine 0.858" 0.539 -0.894" 1

T+ # 3R IR TE 0.01 K PR & A5G o

Note: ** indicated extremely significant correlation at the 0.01 level.
210 HAEXHBEBER.TE. aRERTE DL R R SRR B AT 2 25 S, S o e ) 2R
S FETE K AT R RO H BE HLA J 7 d A R
HIZR 7T R KR & A i 2 ARG B 22 il il B % K (P<<0.01) , ML 2 F OHLYE #
R TR R AT B AT LA RORE K B TR AURLIR B3 34> i B PR 22 S BN W 3%

6.
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Tab.7 Analysis of variance(ANOVA) for ear, yield, and quality traits in specialty maize

¥Ji MS
AR EL s) ) %/g—” TR % 5% NS = W 322 9
BRABARE gk ol Akl % TR e Feome o HvER R
Source df . Row Grain T . FEAE EARE L .
ur Ear Ear  Bald tip Grains Ear  1000-grain . .~ Crude Crude
. number  number . Yield Protein
length  width  length perear number  weight starch fat
perear  per row
st A4 ] 9 5.066° 0.3717 0.865" 3.457°  29.456™ 6709.87 1.043" 1546.895" 5768.36.184™ 1.916  9.493 0.498
Varieties
w2 10 1.338  0.112  0.004 0.985 5.349 936.589 0.117 353.567 241 515.644 0.683 24.163 0.177
Error

T R IRTE 0.01 KT 28 53 bl W 35 5 # 7R TE 0.05 KF F 25 5% ik 35

Note: ** indicated extremely significant differences at the 0.01 level; * indicated significant differences at the 0.05 level.
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R 2R, SRS R AL R 1930 1 4k
209 .SNN36 ., 5t BHEE 2000  FiHkE 2 5 R 45 32 S b

32, Hivp S ERE 25 Ak 201 5 128 R, rits Jo AP B A Sy
0 5 10 15 20 25
FRERR2S  Zhenghuangnuo 2 * : : : :
4201 Shannong 201 J
#T#E193  Tiannuo 193 —I—
1142209 Shannong 209
SNN36
LR 2000 Jingkenuo 2000
H#E2%  Tiannuo 2 4’
LTN201
SN7NO05 4l
EFEiEE 191 Lutiannuo 191
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Fig.6 Cluster analysis
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LEEIF S R (R 8) KB HHG 2 5435 1T 43
e, 9 8841 Lk 1Lk 201, S5 5 V41 86 4 5 &
ARG 191 A1 LTN201 Z5 4 W40 5 9 85 73 5 Hib ki 193

of specialty maize varieties
LRV B A, O 74y s FOA SRR 2R S T 20 DA 2
MU 2 SNTNOS(81 43 ) itk 25 (8043) \SNN36
(7843 (114 209 A5t BHRE 20000328 76 73)
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Tab.8 Comprehensive evaluation of specialty maize i
1 HLTE ¥y ) . kL L Y - .
y SRR HER ey g POROR O TRURE COREC ey gy
i o Crude pro Crude . . Grains per 1000-grain Ear num .
. . Crude fat  Lysine .S Yield  Aggregate
Variety tein starch (8~12)  (8~12) ear weight ber (6~15) ceore
(8~12)  (9~12) (7~12)  (8~13)  (7~13) ’ eor
HUEHKR 2000 Jingkenuo 2000 10 11 9 10 10 10 8 8 76
fithE 2% Tianauo 2 10 11 11 10 11 9 9 9 80
PR 191 Lutiannuo 191 11 10 11 11 11 11 9 11 85
FBHEHE 25 Zhenghuangnuo 2 9 11 9 10 11 12 11 15 88
LTN201 11 10 10 11 11 9 12 11 85
#it#% 193 Tiannuo 193 10 11 10 10 8 9 9 7 74
114 209 Shannong 209 9 11 11 9 8 10 10 8 76
SNN36 9 11 9 10 9 10 11 9 78
SN7NO05 11 10 10 11 9 10 10 10 81
114 201 Shannong 201 9 11 10 10 11 11 11 13 86
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