5537 &5 11 FEMKX R IHFR Vol.37 No.1
2019 4 01 H Agricultural Research in the Arid Areas Jan. 2019

X E S :1000-7601(2019)01-0240-10 doi: 10.7606/.issn.1000-7601.2019.01.34

NG AER SN np:Eas::
it =6 58 1% 28 & T
gﬁ/ﬁ\ﬁﬁl P 7H(2v3 Vroopr2

(LT RIRZERZRE, TE AR 750021 ;2. TH R¥FAIGRIAES RGN E S EBHE W E LN LEE, T iR 750021 ;
3T E RV iRk 54 SR E A I F X S SR = 5 F 5, 7 & 4111 750021)

B OEUSATRAFREKGM ARG, AT ER)N A3, 02 R B & A A A | AR 3
W R B ERAEE AR ESRIATR R L E A ER > 0T EMFE R E S F e E LR
BRBPHTELTN., FREN . LFLEXREAATARAET YN R MY BRBEELR (LT AYE), B —
BN E R B R ESEER (RS RE) . REZAIFNED E) AN WA EL H=Z%.D |
AT 0.6  H A AR D A7 0.2~0.6 218 7 B it 2 AR D IR T 0.2 st S s g AR, Hod 7 k)
o\ B AR AR MR A S 85 BEF 1 5 133-2/1528,D 4 H 0.770 0705 F1 0.614 ; 75 & 2 A it
FLA R A R AT B HI4/A18 I 1 5, D (45 7 0.761 F 0.728; 71 5k 3, o & 3k M 09 478 % H14/1528,D
B K] o\ o R ek 2 B A 0.140 Fr 0.155; Ho 4 5 FE 34 B T P E T 2 At R, D (EA T 0.2~0.6 2],

KR FE K AN\ OB R AR R, AT N

FE Y ES.S513 XERARERD ;A

Comprehensive evaluation of saline-alkali tolerance of silage maize
at stages of fourteenth leaf and maturity

ZHANG Hui-li', Zhu Lin*?, XU Xing'?

(1. College of Agriculture, Ningxia University, Yingchuan, Ningxia 750021, China; 2. Key Laboratory for Restoration
and Restruction of Degraded Ecosystem in Northwestern China, Ministry of Education, Ningxia University, Yinchuan ,
Ningxia 750021, China; 3. State Key Laboratory, Center of Land Degradation and Ecological Restoration of
Northwest China, Ningxia University ,Yinchuan, Ningxia 750021, China)

Abstract; The objective of this study was to evaluate saline-alkali tolerance of 25 silage maize cultivars in
northern saline-alkali land in Yinchuan, Ningxia and identify and screen silage maize varieties with tolerance to sa-
line-alkali and sensitive to saline-alkali, and then provide theoretical basis for selecting saline-alkali tolerant silage
maize varieties. Based on the indexes of the stages of V14 ( 14th leaf) and maturity including phenotypic traits and
physiological indexes, the saline-alkali tolerance of 25 silage maize germplasms were comprehensively evaluated by
principal component analysis and the subordinate function method. The results showed that there was a significant
difference in saline-alkali tolerance of different silage maize varieties in different growth stages. Based on compre-
hensive evaluation value (D) that represented saline-alkali-tolerance , tested maize genotypes were categorized into
three groups: high tolerance (group A,D>0.6) , intermediate tolerance ( group B, 0.2<D<0.6), susceptibility
(group C,D< 0.2). In the V14 stage, Ke duo 8, Gui silage No. 1, and 133-2/1528 had high saline-alkali toler-
ance with D values of 0.770, 0.705, and 0.614, respectively. The H14/A18 and Gui silage No. 1 had high toler-
ance during maturity with D values of 0.761 and 0.728, respectively. In these two stages, the saline-alkali sensitive

cultivars were H14/1528 with D values of 0.140 and 0.155, respectively. Other maize genotypes belonged to the in-
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termediate tolerance group with the D values ranging from 0.2 to 0.6. This results can provide a valuable foundation

for selecting salt tolerance silage maize, esp. in the study region.

Keywords: silage maize; V14 stage; mature stage; saline-alkali-tolerance; comprehensive evaluation
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Table 6  Correlation coefficients between indices under saline-alkali stress during V14 stage

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
X1 1.00
X2 0.35 1.00
X3 -0.13 0.01 1.00
X4 0.44~ 0.44* -0.13 1.00
X5 -0.64"" -0.49" 0.01 -0.15 1.00
X6 -0.35 -0.51"" 0.10 -0.29 0.39" 1.00
X7 -0.42*  -0.58"" 0.14 -0.26 0.65"" 071" " 1.00
X8 -0.22 -0.30 0.07 -0.32 0.14 0.58" " 0.39" 1.00
X9 0.03 -0.21 -0.06 0.10 0.07 —-0.15 0.01 -0.03 1.00
X10 -0.04 0.01 -0.01 0.41*° 0.14 -0.04 0.04 0.02 -0.15 1.00
X11 —-0.03 0.18 0.03 0.28 0.04 0.03 0.00 0.04 -0.64"" 084"

o Ml o S 5HIRIRAE 0.05 K1 0.01 /K FAHSGME W38 . X1 bR X2 250 ; X3 sl 2R ; X4 . iH S AHXHE ; X5 ¥tk & 30K,
X6 R HR XT A AL X8 i TR s X9 AR B 7K 5 X100 AU I X1 1. ABUT . N,

Note: * and # #* indicate significance of correlations at 0.05 and 0.01 probability levels, respectively. X1: plant height; X2: stem diameter;

X3: canopy temperature; X4: SPAD values; X5: net photosynthetic rate; X6: transpiration rate; X7: stomatal conductance; X8: leaf temperature;

X9: plant moisture content; X10: Ha fresh weight; X11: Ha dry weight. The same below.

x7 BWEERGTERRAPSERNEXRY

Table 7 Correlation coefficients between indices under saline-alkali stress during maturity

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
X1 1.00
X2 0.20 1.00
X3 -0.37 0.56"~ 1.00
X4 0.46" -0.10 -0.39" 1.00
X5 -0.37 -0.20 0.08 -0.11 1.00
X6 -0.29 -0.18 0.29 -0.26 0.61"" 1.00
X7 -0.18 -0.11 0.29 -0.20 0.58" " 095"~ 1.00
X8 -0.31 -0.23 0.14 -0.23 0.09 0.40" 0.12 1.00
X9 -0.31 —-0.04 0.15 -0.03 0.20 0.20 0.20 0.02 1.00
X10 0.56" * -0.35 -0.60"" 061" -0.22 -0.26 -0.19 -0.22 -0.15 1.00
X11 0.56" * -0.26 -0.58" " 047" -0.28 -0.32 -0.26 -0.23 -0.64""  0.84""
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Table 8 D-value of comprehensive evaluation and the ranks

of saline-alkali-tolerance of maize cultivars in different stages

P LR AL
SRR & R V14 stage Mature stage
Variety D {8 HEF D4 Eildag
D values Order D values Order
H242/1522 0.412 13 0.436 15
A49/1522 0.325 20 0.458 13
A49/1528 0.439 9 0.529 5
A3 E5/1519
A3 gao/ 1519 0.456 6 0.489 9
H237/A26 0.422 11 0.534 4
A18/1506 0.378 16 0.260 24
133-2/1528 0.614 3 0.589 3
H242/1523 0.372 17 0.414 18
A3/H237 0.323 21 0.499 7
1421/1522 0.392 14 0.416 16
H237/1519 0.431 10 0.474 11
Jk 21/1520
Bei 2171520 0.261 24 0.342 22
T 3-1/1528
Ning 3-1/1528 0.420 12 0.492 8
H14/1528 0.140 25 0.155 25
Jk 2171522
Bei 21/152 0.343 18 0.380 20
T 3-2/1528
Ning 3-2/1528 0.454 7 0.416 17
A3 E/A18
A3 g0/ AL 0.319 22 0.324 23
H237/A3 0.264 23 0.439 14
H237/A18 0.379 15 0.502 6
1517/4) 11
1517/ xum 11 0.444 8 0.411 19
HJ 11/1517
Xun 11/1517 0.542 5 0.472 12
H14/A18 0.340 19 0.761 1
== =
g1 5
Guiqingehu 1 0.705 2 0.728 2
Bz8 5
N 0.770 1 0.374 21
TY1 0.594 4 0.479 10
3 9w’

LA 8 fo B 5 ) RN e Bk AR A K B2 A
U T A7 PR E BT Oy i A ) B 7 A £ Ak
Fpae AT DR, A R R T P R AR S 7
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AT R — i AN [) 68 2 48 A B [l — 48 bk AN )
KA FNERAEAE A 25 R TR T oK R £
B 300 (4 T 32 8 S AR TRl . Huang 25U AR 5% %
HH A4 10 ok v R 25 R 2 A A R A iR 55 o
1) S L, AT TR A% 18] 2 b 2 WA R 1) A BRI 57K

NO AL LA IO T 7 i A2 T 6 B P e ELWE | AT
NS . ASHIFST 2 B, b e 28 Ak B Bsf 5 it ol ) A
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