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Comprehensive evaluation of salt-tolerance of maize at mature
period using subordinate function value analysis
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Abstract: [Objective)] This study screened the germplasm resources of maize with salt tolerance and
salt sensitivity to provide theoretical basis for salt tolerance breeding. [Method] During April to September
2016,10 maize cultivars were planted in saline land (soil total salt content of 2. 269 g/kg) and control land
(soil total salt content of 0. 621 g/kg) in Yinchuan, Ningxia. There was no difference in the soil chemical
characters between the two experimental lands. K" /Na™ , photosynthetic physiological exchange parame-
ters including effective light intensity (PAR) ,net photosynthetic rate (P, ) ,transpiration rate (Tr) ,stoma-
tal conductance (Gs) and leaf temperature (T} ) ,agronomic characters and yield were determined in mature

stage. Then, the salt tolerances of the tested genotypes were comprehensively evaluated by principal compo-

Cdefi BT 2017-01-05

CRETAT F°E B A KA R % 0T (2014NYYZ040101) 5 5° B % 455 MR BF 5005 H (NG Y2015030)
LAEHFA] RSIA989— ) L W R AW+, FEMNFEYAESE IS . E-mail: huilizhang0601@163. com
CEEREE] #2959 ) W T RN FOR W S 0T 5 0 AN 0 W 0 01 00 4 75 LT 5

E-mail ; xuxingscience(@126. com



48 PE JEAMB R 722 4R CB AR B 4 O 946 4%

nent analysis and the subordinate function method. [Result] Compared with control, the K¥/Na™ of root
and basal stem of maize varieties were significantly decreased under saline-alkali stress (P<C0. 05). The
K" /Na™ ratios in different parts were in the order of stem >>leaf >>basal stem >>root,suggesting the selec-
tiveness for maize in ion uptake and transportation as well as the ability to store Na® in root and K* in
stem. Net photosynthetic rate (P,) was significantly lower under salt-alkali stress treatment than those in
control (P<C0. 05),while leaf temperature (T, ) was significantly higher than those in control (P<C0.01),
other photosynthetic indexes had no obvious law. The average agronomic traits and yield were all decreased
compared with control. [Conclusion) According to synthetic evaluation value (D) ,the comprehensive eval-
uation indicated that the salt-tolerances of the ten maize varieties were in the order of WY, >Ning3/1522>
A3/A18>HoViY1>A111-3/H242>H237/A18 > Gui silage 1> A3/A18 Gao>North 21/A58 > H237/

1506.

Key words: spring maize; mature period;salt tolerance;principal component analysis; subordinate func-

tion value method
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1.1 R4
10 A4tk & E oK &b FF o b 21/A58, H237/

1506, A3/A18 & . HE#H I 1 5. WY,., A111-3/
H242.7 3/1522 .A3/A18 ., HoViY1 1 H237/A18,
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) i B 15 A R B b 3 b . R b R [A] 3 SRy G
Wl 22 5%, HIEA L & & 18. 760 g/kg, R & &
2.970 g/kg, &R & /& 90. 000 mg/kg. W} A & &
25. 228 mg/kg, H AW & 5. 020 mg/kg, HAH &
i 67.000 mg/kg. FEFNHTAE 1L G & FORFRLIR
KNBI SR, a5 4 BBE B DX 4 Bt /) X
U3 mX5 m, BAS SR 3 AN E /N AT AL )
XATH 3.0 m, 4785 0. 6 m, ¥kfH 0. 2 m,EH 0. 8
m, 7R CHURLRE R, B AR E O 3 em 240D R A2
S, LLE S (m(N) ¢+ m(P,0.) : m(K,0) =
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PRI LI-6400 2 40 4 4% X6 & 7F & &R 48, Tl
P9 H 28 H)BEHEME K 14 (09:30—11:30)
TE AR ZIN X B K R 1 06 A AR BRAE AR, R B
ROt BB (PAR) i & R (P L 25 11 R
(Tr) AALFHE (G B (TS, FERA /N
DX e AL 328 B A 4 3 T e e =
MR 4 IR E 5 AR, B RO T RS E R
SE TG PRAE 3 B BULOT 354
1.3.3 REMRKREFF THBIHWO H 28 HHMH
A ROk = R AR AE B8R 2B RS TR MUAR JE 3 3
e AR IR B SRR N E 3 K. LSRN X
R KGRI A BRI e RER THIE RR a R B (RR
o 8 =g AN E/ v R BB L B AR I A 3 Uk, B
SERME . NEEA/NK A EL 2 mX 2 m Y HE b A A
fief o I R T L 7 [ S G 2 B T AR BT 105 C R
T 30 min, SR JF 80 °C b % it i  , Bk it HL o o
B, ICE AR B R H—8y 5 fik
1125, 32 B0 AR R O LR TR AR
TR BB R T T A T Rk R
1.4 TEESEETEN

o7 FEASER 50 SR Ja R B8 3 6 S TR] K
PR R PE AT LA EM T . e FUHA R
UX)=(X; = X))/ (X — X)) (G =1,2,3, -,
10) 350 55 Jm ol BO(E . Horh X5 R PR 36 s 09 T
(B s Xoin ~ X 2304 10 A HE 3 44 R} 2 — MR 38 4
4 Joe /BRI AL VR AR A DR AR ) 7 v R

T MBI AU W, =P,/ 3 (G=1.2.3. ).

Hp W, £ 5 ] DR TAENA S W1 R
s Py A RORS AR e T A R A O R

BRI AR TR TR, 55
BB 45 9045 7 SJ¢ TR B8 (T L BRGS0 60
GAVERED) . D= S[UKX)XW, 1= 1.2.3.
ceon) . AR BERE D /N R T SR YR 5 L D
{168 i AR 3 R 2 T PR B
1.5 HEHKITS5HH

* H Microsoft Excel 2007 347 %35 #& 3 . F] F{
DPS 7. 05 % {4 #5147 5 25 1 B A 56 1 43 17 %
SPSS 17. 0 Ge i+ (R HEAT W5 40 W7 » 7 A5 A 2
DL 84 {8+ bR R R

2 AR5

2.1 HRWPHETHABAARDERRMERME K /

Na £ R

22 1 af LUE W 50 B EE SR e T 45 &
KRR R R 25 B K /Na ™ i 1) 18 3 FR AR (P <
0.05);Fx H237/1506 (£ 2 1 5 WY, A3/A18
Sh H R A R KT /Na' B i 3 B IR (P <
0.05):xf F2£1 & . H A H237/1506, H237/A18,
WY, A3/A18 i K /Na ™ {f = F X IR, HoAth 5
Fip 257 5 IC F 4F BR (P <C0. 05) . #hff e &4,
[l — AP AR 2 E 1) K /Na® R ZE>1 i >28
LR > R (A3/AL8 & A111-3/H242, 7 3/1522,
HoViY1 BRAM s X FAR R FZEILE A KT /Na' {5
B A3/A18. WY, fe ok, 5 3/1522 ¥ 85/ s HLASTH
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Table 1 Differences of K" /Na' in different parts of maize varieties during mature period under saline-alkali stress
bigi i 4 24 FR ¥ "R -2l ey
Treatment Name Root Leaf Basal stem Stem
b 21/A58
940. .3140.05 .31+0. 59. 630. 04
North 21/A58 4.2940.01 ¢ 14.3140.05 g 10.314+0.04 ¢ 59.6340.04 b
H237/1506 1.62+0.03 f 27.7440.05 a 5.06%+0.08 d 50.66+0.05 e
A3/A18 &
/ ; n Lo o -
A3/A18 Gao 2.2440.03 d 16.7440.09 f 1.62£0.03 h 39.6440.04 h
e 1
FETI 15 2.2140.05 d 23.7240.05 b 3.36740.07 f 47.5540. 06 f
Gui silage 1
£ 7
g‘aﬁiiﬁ{ WY, 7.1440.05 b 17.1040. 44 14.63+0.03 b 74.06+0.13 a
alkaline land A111-3/H242 1.3340.03 ¢ 22.2640.05 ¢ 2.4640.05 g 16.24+0.04 g
T 3/1522 - . .
5+ 9.60+0. .92+0. .62+0.
Ning 3/1522 1.45+0.03 g 19.6040.08 e 0.924-0.04; 22.62+0.06 1
A3/A18 8.447+0.04 a 21.2740.35d 9.10+0.05 a 57.3240.03 ¢
HoviY1 2.05+0.04 e 9.114+0.04 h 1.1240.04 1 14.18+0.06
H237/A18 1.47£0.02 g 9.134+0.03 h 4.84%0.04 e 57.02£0.09 d
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& 1(&) Contiued table 1
b1 il i 24 B & R e Sl e
Treatment Name Root Leaf Basal stem Stem
b 21/A58
+ 54 + 40.08 2
North 21/A5 11.02+0.08 d 20.6540.06 d 60.33+0.03 e 83.02+0.08 a
H237/1506 10.44+0.03 f 26.01%0.08 b 119.97=+0.40 a 36.6540.06 i
A3/A18 & ; ; -
+ + + +0. 05
A3/A18 Gao 9.6240.02 h 17.24+0.04 g 80.33+0.03 ¢ 58.64+0.05 ¢
.E'Eﬂrlr =
FEFFIE 15 10.5370.04 e 18.23+0.06 f 54.324-0.03 f 83.0840.11 a
Gui silage 1
opiid
?‘TI&MEH WY, 12.31+0.04 ¢ 16.184+0.04 h 91.0340.07 b 58.5240.05d
A111-3/H242 18.27+0.05 a 23.23%0.04 ¢ 72.49+0.02 d 80.49=+0.03b
% 3/1522 :
9.80+0. .01+0.08 ¢ .83£0.05 .0340.
Ning 3/1522 9.80+£0.01 g 40.0140.08 a 21.8340.05 1 42.0340.07 h
A3/A18 14.72+0.04 b 15.81+0.04 1 23.3340.06 h 54.0240.07 e
HoviY1 5.34+0.06 13.084+0.11j 12.844+0.04 53.5140.03 f
H237/18 8.84+0.03 i 19.0440.07 e 51.43+0.04 g 45.50+0.01 g

TE : RSB 5 AR AN [6)/NG 50 308 22 5 3% (P<<0.05) . R 2 [d].

Note: Different lowercase letters in same column indicate significant d

ifferences (P<C0.05). The same for Table 2.

2.2 BEBETHRAPABERRHXESRE LS BN E 2 froan. iR 2 ATUAEH. A
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Table 2 Comparison of photosynthetic gas exchange parameters of maize varieties
during mature period under saline-alkali stress
Ab ¥ il Bl 42 R PAR/(pmol - Tr/(mmol » Gs/(mmol * m 2 « T /C P./(pmol -
Treatment Name m2es 1) m2es 1) s ) L m Zes )
/ =
dt 21/A58 _ 1 757.0048.02 be 1.24=+0.08 be 32.00=£2. 31 cde 31.90£0.06 b 27.27+0.43 d
North 21/A58
H237/1506 1 840.67437.40 abc 1.27%0.07 be 28.33%1.76 cde 32.63%0.09 a 65.03+0.24 a
A3/A18 15 - -
+37. 5 .3240. 05 38.3341.45 30.0040. .6340.
A3/A18 Gao 1724.00+37.54 ¢ 1.32+0.05 be 38.33+1.45 cd 30.00+£0.06 d 27.63+0.26d
+ 1A B ] B
LS HATIE 1 1859.33437.88 abe 1.1540.11 be  31.0043.21 cde  31.3040.06 c 23.6340.23 e
CK Gi silage 1
WY, 1 855.67425.51 abec 2.9340.09 a 126.67+4.91 a 27.77+0.03 e 11.37+0.41 f
Al111-3/H242 1918.33439.34ab 1.454+0.23 b 39.33+7.06 ¢ 31.4740.12 ¢ 30.37+0.81 ¢
T 8/1522 1909, 67-62.22 ab 0. 9740. 26 ¢ 24.0046. 66 ¢ 32.8040.06a  30.10+1.62 ¢
Ning 3/1522
A3/A18 1537.334+182.33d 1.00£0.35¢ 27.33410. 48 de 31.40=%0.35 ¢ 26.60+0.32d
HoviY1 1946.33%7.33 a 2.784+0.07 a 130.00£3.21 a 26.4040.06 f 27.20+0.23d
H237/A18 1 905.67426.44 ab 2.924+0.28 a 87.334+10.14 b 31.1340.03 ¢ 45.53+0.07 b
Jt 21/A58 _
+ + + + +
North 21/A58 1620.50+13.45d 1.62+0.06 e 34.67+1.88 e 33.6240.16 f 22.65+0.03 d
H237/1506 2128.00£22.19 a 1.7940.05 d 37.00£1.15d 35.10£0.06 b 20.07£0.07 e
A3/A18 & -
33425. .5940. .33+1. 35.9040. .3740.
A3/A18 Gao 1648.33+25.21 d 0.5940.08 h 10.33+1.76 h 35.90+0.06 a 27.37£0.07 b
=N k= =
mﬁ)ﬁf@ 4%:’%*#17; 1651.33426.46d 0.66+0.15 h 11.67+2.96 h 35.8740.09 a 23.53+0.03 ¢
Saline Gui silage 1
?1k31ine WY, 2185.005.29a  3.29-0.06 a 70.67+1.45 a 34.57+0.03 d 22.90+0. 06 cd
an Al111-3/H242 1863.33428.18 ¢ 0.85+0.08 g 16.674+1.86 g 34.83+0.03 ¢ 22.67+0.24d
T s 2
J.S/%SZd 1881.334+27.14 ¢ 2.34+£0.07 b 51.33+1.76 b 34.27+0.03 e 33.1740.57 a
Ning 3/1522
A3/A18 1 918.00%8.74 be 1.8240.06 d 36.33%1.20 de 34.80=£0.00 ¢ 10.77£0.09 h
HoviY1 1682.00+44.84 d 1.5140.05 f 32.00£1.15 f 34.17£0.03 e 16.27+0.42 g
H237/A18 1963.334+11.39 b 2.2240.07 ¢ 46.33+1.45 ¢ 34.3040.00 e 18.70+0.00 f

2% 2wl S5 FEAR B L SR B 1 T & &
K SRR B IR (T 3 53 TH S (P<<0. 05) . 1]
HOL AR (P,) BRI F AL (P<<0. 05), HiAh 5

PRICW] AR LA . SRR IE 25 1F T WY, B A AL
JEHRSE JE (PAR) ZE B 3 R (Tr) (AL T (G 1Y
R s A3/AL8 & Tr M Gs ¥R AR T feii b
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21/A58 1) PAR F1 Ty ¥J&HAK; 7° 3/1522 1) P, #&%
KL.A3/A18 ) P, k.
2.3 BBEMETHAPEREREERERTEN
=7
e 3 AT AL, 50T RECRE LL R BB 38 X T K R A
W& AR A W e . b, 2 3 ™
48 AR Dy R ORL 7 B Fh BROBE 38 S5 R R N

4 872,22 kg/hm’, #& XF B8 F B 74. 2520 5 46 6 W 3t
SR AR YR A RO AT AT R
FEL R T | FRLREORL BT o L 5 SR e B (E A3 ) A R
MR [ 27. 67%, 16. 96% ., 20. 38%, 21. 06%,
20.37%,27. 49%, 26. 71%., 44. 16%, 66. 22%,
31.15 % o Uk B R B Jb 38 52 ) T R OKR Y OE W A K R
B I A5 R A AR AR 1 A2 AL

3 BEDEZETHRRBEEXRESREERREFTENTH
Table 3 Changes of agronomic traits and yield of maize during mature period under saline-alkaline stress
= LY/RTS HAT % P
s BH Pt/ EOEL f/em L/em e PR
Plant (kg « hm™?%) . Ear row :
Treatment Parameter . . Ear length Ear diameter Row grains
height Biomass number
% KM Max 3. 87 82 231.71 22.45 6.28 24.00 55.33
% /IME Min 2.54 27 606. 67 15. 82 4. 20 14. 00 31.33
X} BEH CK ¥IA Average 3.00 49 069. 48 19.92 4. 89 16. 20 39.07
W22 SD 0. 38 18 515.52 2.17 0.55 3.19 7.00
SRR/ % CV 12. 67 37.73 10. 89 11.25 19. 69 17.92
I KAH Max 2.56 67 865.50 18.69 4.52 16. 00 38.33
I /ME Min 1. 85 26 789.27 12. 60 3.01 8. 00 19. 00
Eh il
. Mwiﬁ{ H#I{H Average 2.17 40 747. 65 15. 86 3. 86 12. 90 28.33
Saline alkaline land
Frifi 2z SD 0.22 13 172. 40 2.38 0. 46 2.23 6.59
S RE/ N CV 10. 14 32.33 15. 00 11.92 17.29 23. 26
BOW B B2 B Average —0.83 —8321.83 —14.06 —1.03 —3.30 —10.73
Comparison
with the control ~ EREK/% CV —2.53 —5.40 4.11 0.67 —2.40 5.34
S SiRL/em  FRUREU/e  RERRN/E  FPRTRE/ ESHEH
b 3 24 . . N . _ =)
Axis Hundred-grain ~ Grain weight (kg * hm %) Stay-green
Treatment Parameter . . R N . o
diameter weight per panicle Grain yield ability
% KAH Max 4.62 55. 82 448. 80 28 901. 43 0.75
1% /ME Min 2.72 19.16 100. 59 11 054. 23 0. 38
i HE
XTCkm H#I{H Average 3.22 38. 86 247.01 18 921.76 0.61
w2 SD 0. 54 12.74 108. 21 6 013.52 0.11
AR 2R/ Y% CV 16.77 32.78 43. 81 31.78 18.03
I KM Max 2.59 30.72 150. 61 9 283.71 0.62
% /MBE Min 2.01 11. 41 23.43 1 507. 24 0.25
Eb
. ’m@w@ Yl Average 2.36 21.70 83. 44 4 872.22 0.42
Saline alkaline land
w22 SD 0.18 5.70 41. 21 2 550. 96 0.13
ESRE/ % CV 7.63 26.27 19. 39 52. 36 30. 95
BT e 3E Average —0.86 —17.16 —163.57 —14 049. 54 —0.19
Comparison
with the control  ERER/% CV —9.14 —6.51 5. 58 20. 58 12.92

2.4 HWHETHAYPERSERNEXE

M4 LA H R R K /Na® 5258 KT/
Na ™ Bl 2 3% EAH G 220638 K'Y /Na ™ 5 2
2 TE A DG 5 A RIDRL B AR R A I A
X528 K'Y /Na™ 51 %06 E (PAR) M 2 B
A A 00 BE R B 5 R R i R IR A OGS
R (Tr) 55LF B (Gs) R 3 15 M 56 s bR
B AT R B R A, 5 R R AR R A
KRR AR B A i R B SO G s B S AT R B
I 0 AR OC s RO S AT Rk AR i A i 3 R A
5%, 5 R R ORFRL P R S R O A 6 AT R

0 PR TR OFPRLT R B R TR OG5 SRR
5 ORI AR R AR R IEA G X UL
T 20 TR bR Z A7 7E— R M AR S L SUFE A R — i
T B A BE HE B DM AN [7] R Bk Tt £ 1
YAV E IR S s/
2.5 RN E EXK MmN ES TN

AR IR PR S J8 ol ik sl e X 10 4> oK
it Bl SASYT B 20 TS bR BEAT 2 o0 AT L 1 ST AR
MEAERF | 6 A Ao M RRAE (R T 1. 7 UG B
BT 6 A~ FE Aoy s O T7 22 F2H BTk A m] LA 50
1A E S 1 BTk % R 35. 314 %0, 58 2 A E LAY
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TR R N 17, 5007, 55 3 AN AL 4 19 5Tk R R
14.250% 45 4 D E AT TTHRZ R 12.897% .45 5
DN ERASWTTERE N 9. 446 %0, 55 6 4 I B4 1 51
k%R 5.269% 1/ 6 A 4 1 BT BT kR K F
80.000% , B8R . P ULAHE ROk 1 20 S8 bREE 1L R
6 AT HAM R EE G e br . AR 5 IR A Rl 25 5
6 A5 B AL T T R R S SRR R BB R T AL LR B IR
B (D ) s LASL I pr Fo i £ 25 R gk 5 iR .

%5 LA D /N IESE A 10 By BB B B
AT 3 55 o L 4R 140 3 4. D MK T
0.6 Ny BT £hHE MR AT WY, 5 3/1522 Fil A3/
AI8:D {HAE = 0. 4~ <<0. 6 g it #h FE b K. 45
HoViY1.A3/A18 & .A111-3/H242 ,H237/A18 I
R0 15D (HAETF 0. 4 J ik P AR A L 21/
AS8.H237/1506,

F4 HEPHEEGTHAAEXRSEREANEXRY
Table 4 Correlation coefficients between various indices of maize during mature period under saline-alkali stress
I 5 b X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Index
X1 1. 00
X2 0.38 1. 00
X3 0.69" 0.45 1.00
X4 0.15 0. 20 0. 26 1. 00
X5 0. 30 0.43 0.50 0.71~ 1. 00
X6 0.05 —0.07 0. 39 0.25 0.52 1. 00
X7 —0.14 —0.14 0. 26 0. 20 0.4 0.97"* 1. 00
X8 0. 40 0.18 —0.09 —0.21 0. 06 —0.44 —0.59 1. 00
X9 0. 37 0. 04 —0.21 —0.04 —0.04 0.00 —0.12 0.32 1. 00
X10 0. 40 0. 04 0. 40 0.59 0. 14 0. 00 —0.02 —0.44 0.15 1. 00
X11 —0.46 0. 38 —0.45 —0.11 —0.17 —0.41 —0.35 0. 14 0.17 —0.30
X12 0.27 —0.28 0. 40 0.47 0.01 0.21 0.23 —0.55 —0.18 0.79**
X13 —0. 20 0.31 0.09 0.05 0.22 0.41 0. 39 —0.28 0.06 —0.13
X14 0. 66" —0.08 0.69" 0.24 0. 35 0.31 0.14 0.17 0.10 0. 36
X15 0. 60 —0.07 0. 55 0.09 —0.12 0.05 —0.03 —0.07 0.25 0.61"
X16 0. 46 0.53 0.58 0.21 0.57 0. 31 0.16 0.10 0. 04 0.09
X17 —0.05 —0.14 —0.06 0.67* 0. 44 0.23 0.16 0.11 0.18 0.14
X18 —0.11 —0.39 0.27 0.03 0.24 0.48 0.43 —0.15 —0.31 —0.11
X19 0. 44 0.11 0.77** 0.22 0.48 0.48 0. 34 —0.06 —0.14 0.23
X20 0.57 0.17 0.84*~ 0. 37 0.63" 0. 60 0. 45 —0.18 —0.01 0.45
{mﬂlfdiﬂifdi X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
X11 1.00
X12 —0.62" 1.00
X13 0.32 —0.11 1. 00
X14 —0.53 0.47 0.08 1. 00
X15 —0.28 0.56 —0.23 0.66" 1. 00
X16 —0.17 0. 04 0.65% 0. 50 —0.06 1. 00
X17 0.16 0.14 0.08 0.32 0.17 —0.06 1. 00
X18 —0.34 0.22 0.43 0.62" 0. 06 0.41 0.24 1. 00
X19 —0.39 0. 35 0. 44 0.88" " 0.42 0.72" 0.19 0.78"* 1. 00
X20 —0.54 0. 44 0. 27 0.81"* 0. 46 0.68" 0.13 0.56 0.90" 1. 00

Heox Ml % AHIFRAE P<<0.05 Fl P<<0. 01 K¥ FAIEHERE.

X1 MZ K /Na®t ; X2. 0 K+ /Na® ; X3. 28 3E 98 K+ /Na*

s X4, 28

K" /Na® s X5. 4 OISR X6. 281 M3 s X7, AUfL 3 B2 5 X8 i B2 5 X0, el & BOR s X0, bR s X11. $F 448 8 X 12, AR Wi

X13. B4 s X 14, FEHL X 15, BEATH X16. A7 R0 X17. SloHL s X18. TR0 5 i 5 X 19, HRORL BT i 5 X20. FFkL ™ 6 .
Note: * and * * indicate significance correlations at the P<C0. 05 and P<C0. 01 probability levels, respectively. X1. K" /Na" of root;
X2. K" /Na’ of leaf; X3. K" /Na" of caudex; X4. K /Na' of stem; X5. Effective light intensity; X6. Transpiration rate; X7. Stoma-

tal conductance; X8. Leaf temperature; X9. Net photosynthetic rate; X10. Plant height; X11. Stay-green ability; X12. Biomass; X13.

Ear length; X14. Ear diameter; X15. Ear row number; X16. Row grains; X17. Axis diameter; X18. Hundred-grain weight; X19. Grain

weight per panicle; X20. Grain yield.
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Table 5 D-values of comprehensive evaluation and the ranks of salt tolerances of maize druing mature period
A )8 BRBUE Subordinate function value Tiif 3 1 137 ¥k
Nam D Order of
same U, U, U; U, Us Us salt tolerance
Jt 21/A58 4/
North 21/A58 0.618 0. 000 0. 000 0.419 0. 000 0. 446 0.319 9
H237/1506 0. 000 0. 089 0.795 0. 000 0.534 0.979 0. 240 10
A3/A18 75 _ )
A3/A18 Gao 0. 448 0. 144 0.053 0.561 1. 000 0.432 0.402 8
|::|:|‘|rl» =}
jfiﬁ)u 1 0.553 0.291 0.099 0.319 0.943 1. 000 0.470 7
Gui silage 1
WY, 0. 960 0.052 1. 000 0. 332 0.712 0. 694 0.676 1
Al111-3/H242 0.753 0. 387 0.278 0.321 0.909 0.930 0.583 5
5 3/1522 .
Ning 3/1522 0.481 0. 440 0. 857 1. 000 0.462 0.998 0.626 2
A3/A18 1. 000 0.058 0.625 0.156 0. 564 0. 845 0. 608 3
HoviY1 0.635 1. 000 0.529 0.126 0.472 0.431 0.590 4
H237/A18 0.456 0.138 0.892 0. 409 0. 885 0. 000 0.471 6
3 Wi ABIEGE AN [R] 3 K ol 7 R b 2% R T B
> Ty

3.1 EHEErEX K /Na" RS EEIEFRIEM

FE W) 32 30 0 W 38 B 3 B o FR R
P I O s T A R S Tk S A ML T g I
K" Na® 25 JCHL I A5 40 50D S 98 1 R bR 1K 9 14998 1B
B, DLHE R K 2 S AL o ] LUE S 3 T R R 4
CEkRIR /TR R /] VRN =P
BRALZi O; , DLAEREIE 3 A4 BAC R . A
BF 7T 2 W1 25 3 A 0 40 1 P9 5 P 485 32 B R
FERIAE K /Na B, R R L.
R 55 R . AN R B K R AR R S 2R L
K™ /Na™ {8 # KT X B8 H (P<0. 05) , X 55k 1
A o R B L BB X 2 SR R R A g 4
R—2. X AT HEE A K A £ b a8 AR R YK Na®
FURBAE R P A TR 253301 KT /Na™ H,
Mt A R Na™ i 2, ST N 0 B F R A,
T 5 WA AR BRI B AR AT . A5 A8 K B, 7E
R AR, BAZE KT/ Na ™ {H A 55 . R
A KT /Na® (E AR 8 1k B R AR KT Na ™ [l 1%
W A2 i BT SRR R 2K B AR K IAE
253 1L B T 40 L 32 T A HIL I B S AR UE 25 A 4
FREERII K /Na' {H, B A WA Na' 19 2 fg. LA
TE R 30 TR BEA AR F AR, X5 E
L2 o R Ay L AR A X S 7 K I 5 4 SR 4 —
., AR, EREIE AN AR R RN 2R I TR 4
Friem K /Na® (&R Cn WY ) i b PR 48 i% . 1X 5
Rana 58 [ Tracey 585" 1) 25 16 AH [, 2 AR 4 1
3 I 2 R A0 A N A B KT/ Na R 4 L R
P DT 4 35 15 9 A BEAR A .

Je i AR (P, SR R T IR (P<<0.05) /]
AE e R Oy £ 80 30 10 T R OR B A AR L X S
R4 A I T 2 SR — B, A 50 I8 K B R R
30 ZEAF T B2 K SRS R B AL A KT/ Na ™ 22 545
K HZEWHE R (T AL T (G FE G R R
B S BOF A SR T X IR X R BRI )5 25
B T AL 3 DB G — R S AR H
R BB K /Na® DG4 A B bl
VRS BE 58 42 S M L AE BRI 114 3 S T 4 4 5 55 T
S5 45 U A A B L R PR AT 2R VRN
3.2 HWMEXNEXRBABRKEERKETEER

IEA

Huang %5 §F 57 3 W, b & A A= ) i 2 AR 40 1
A RAR DL e B A9 S e ] LA O T AT 5 2 A0 i
RAPEAYIESE . ASOFIEEE AR R L A R Bk I8 AR A
Jor A PR TR R B B R AR AR AR S R R
B3 (P<<0. 05) . X 547 7 B 4 I B4 R —
B RUERBM I8 08 5 AR G52 B BE B g
R ILEY) & BCH IR T SRR A o i L AR
P40 T KA IR A P9 1 2R B R T B R IE W
HERR T A B (A A S B A 1 T 9 AR AL
IX AT B A PR g AN [] 35 PR TR i) 0K ity b A B 1 i £ 4
PEATAE S35 22 0]« T 6 1k 5008 1 il AP O B RS R
P PR B T BRI Y R A s S =2 i
5 Y b RS2 AR R OR . AR ST 2R O 18
P TR 1 AN TA] 9 5 0K il ol 7= e 2 AN [R] 2R B X
SR ES MR A R KR, TR S e T
Jo I 28 S5 19 A R <38 32 98 Y 0 TR R 4 1 ) B R
NHESR B IR e R A K
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3.3 ETRERBZENAREXRMRELEETN
REMR bk = Rk 4 058 BB AR (K /
Na™ fA S 2 50 Jo= s R R & F
L= R AT B AT RS S S bR T AR
B oK B 1 A AR B AN ] K Bl T 5% U A 4R
i B AE AL AN TR S %k 3 B Wk 38 A AS [ A A= 3R B . H
I AT R K B T R PR R — AN B AR B R PR AR LAY
I FH BRI B N BE A DL M HE AT R ORI £
W R T IR AN FRITURS BRI A I R B L T R
JS 53 43 B R A 3 3 DK Aol 5 B 9 S ST T R R R AT 45
B VR T HLZE A PR E (D B 1E R JC 401 R4
CINDSER: 3 NS U Yl g E A o B & )
BN S 10 73 T K it ol 4 T 1 it 53 4K Ok R WY, >
77 3/1522>A3/A18>HoViY1 > A111-3/H242 >
H237/A18> H: % It 1 5 > A/A18 & >4t 21/
A58>H237/1506,

I 20 TG AR 25 4 T AS [ 6 K s s 1
PR TS P O 0 S T R 1 R R T SR R OK
fiif £ P A= BEAIL ] BF 5T A0S B 0 TR R R L4 ARl
il BB (MAS) & FhRIHE 306 55 7 BF 5 £ 44t 7T 58 1Y
R AR FI B AR S8 . A WFoE R 6 — VR 9 5
FEA TR B A K R B BE R B R A 9 T 6 A . L
it ER AL AS [R5 o [R5 K it R v A7 A
BEAREA R PR R — AR I WA G A AT
IF ) Ko SRR 25 36 PR L A B AR AL 38 AR R0 7 45 22 T
PR IEAT L5 VR - A RE ME A S B AS [R) R OK & R
Tt 56 M 5 55 o T A AR 7 S e R O S
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