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Table 1 Saline composition and pH of each treatment

R/ (mmol-L. ™)

Kb AR E /(mmoleLL ) pH
NaCl Na,SO, NaHCO, Na,CO,
CK 0 0.0 0.0 0.0 0.0 6.41
100 50.0 50.0 0.0 0.0 6.49
A 150 75.0 75.0 0.0 0.0 6.59
200 100.0 100.0 0.0 0.0 6.61
250 125.0 125.0 0.0 0.0 7.02
100 25.0 50.0 25.0 0.0 8. 17
B 150 37.5 75.0 37.5 0.0 8. 19
200 50.0 100.0 50.0 0.0 8.22
250 62.5 125.0 62.5 0.0 8.25
100 5.0 45.0 45.0 5.0 8. 88
c 150 7.5 67.5 67.5 7.5 8.90
200 10.0 90.0 90.0 10.0 8.93
250 12.5 112.5 112.5 12.5 9.04
100 25.0 25.0 25.0 25.0 9.74
D 150 37.5 37.5 37.5 37.5 9.79
200 50.0 50.0 50.0 50.0 9.87
250 62.5 62.5 62.5 62.5 9.99
100 45.0 5.0 5.0 45.0 10. 66
E 150 67.5 7.5 7.5 67.5 10. 70
200 90.0 10.0 10.0 90.0 10.72
250 112.5 12.5 12.5 112.5 10. 74




146 GRASSLAND AND TURF (2024)

Vol. 44 No. 3

R, B R FR LR AL BE R 1O Bk I B K (R ZF K
GL) PR (IR RL) o ¥ oK & 28 09 Fh 1 22 18 K
MYk 6 U TEZR K T R

BEHEFR Y (GR)= (%10 d Fh 7 & 254 B0/ 34 Fl
TFEH) X100 %

RHEHV(GP)= (325 4 d B 710 & ZE4 50/ it
AP %0 X 100%

K FE(G)=2Gt/Dt

X G BRI F N80, Dol & 2 0 R AL

N8B V) =R FRE(G) X RZFK(GL)

T ML % W) 5 2 B KORE T e e T
i, 45 8 T WK A0H ik T T T R JEUR R — o L
T WFES PR, BT SR (500 °C) KAk, DLk
il 1R R % M K 4y T 85 1K € 45, i CH 37 Z-8000
) J 7 W 43 6 T A 5 Nat (KRR

B i ) B g - il 2 R (Pro) & & 1 I 52 R
FH B =l b 5 3 Y R (MDA B 82 1 I 5 SR
BRAt T Rk
1.4 #HiEsmE

K A Excel 2016 %J JUr 45 % 5 o8 17 40 8, % A
SPSS 26. 0%} 12 56 Z 4 17 77 22 43 Bt 2 Duncan 2 7
bz, MK S 0,05, 2% i Canoco 5. 5 14 Xt %k

AT IR 43 BT (RDA) , I Origin 2021 #4743 5]
2 HRESW

2.1 BEREMENBHEBRFHFELFRNZM
O T e 32 R BT 5 O 3 0 T g R T T 2 R

14 5% el il £ 25 Ak oM L, ELBE 2 B R A o i
T %k 80 e B R R 2 A 0 R (R 1-A~
K 1-F). 4Eh% B 4 100 mmol/L i, A —E 4b 3 5
BFAER 5 RINARZER CK LW T, EH R K
F93% . MEL 4 150 mmol/L i, A —E &b 3 5 #5
P55 5 R & 2 350 i 94.3%6.95. 3% .89. 024 .
81.3% I 74.3% , bifi & BV Eh iy A, W 7 AR - k2
I FE R (P<<0.05) 5 #h i B2 7E 100,150,200 F1 250
mmol/L i, Zb 3 A vl BB 55 5 K0 & 28 30 5
97.0% .94.3% .94.3% H163. 0% (K 1-A) , b % $h %
TV FE RGN, 0 e B R F R B BRI (P<0. 05) ;
M 7E 5 2 Rl Pk £ (NaHC O, Na,CO,) R4 i (7 1-
C.E 1-D FE 1-E) , 7€ 150 mmol/L By iria &4 T,

W B2 B T E 58 5 KW R 2R B IR(97.3%6) 43l
BEK T 8.5%,16.4%, 23. 6%, 1 24 £ ¥k B 4 fin %
250 mmol/L B}, & ZF U] B REAR(P<<0.01) , L E4
W e B b R 2R 0
2.2 HEEEHENPEBFHFELFHENZI
2.2.1 HBARAS AR F R Ha WIMEE T
AN TR M BE 1 ik 38 25 0 R R 2 A0 2 e UL 2, 7
A HAL B T B 4H 150 mmol/L 8 A T, 1 pE
TR FHA TR AR B A W R, Y
Eh ¥ BE 4 100 mmol/L i}, A—E £ 4b B 5 CK A HE , i)
B R 2 S I 3 0 R 0,342 .5, 15% .
2.75%.2.06% .2.41% . 4 & ¥ J& iy 150 mmol/L
B, A—E 2 4b 3 mg B2 7 B 7 & 2F $o 8 CK, 43
TRE4.12%.2.06%.10.31% .17.18% .26.12% . #h
W B g 200 mmol/L i, A—E 4% 4b 388 o B 1 Fb T 19
K BB CK 43 3 B IK 8.93% . 26.12% . 52.92% .
77.66%.89.69% . 4 LB WK e 1S & 250 mmol/L
B, B—E &b 3 pg B2 Fh 7 & 2F 34 CK g I 42 3T
100.00% , P ZE EAMHR R IR B F R ZF 3R 0. 1)

BB TR T & 2E BB IR A vk BE A S i B NaCl il
Na,CO,LER A 1k o B 38 i 5 R R e #5

2.2.2 HWRASMANEFIRHAFETANREGY
R BT R 2R B A A — E B R R 1
Thim M AR (P 3) o 72T A AL B b Bl A5 1 W R 70
RGN B R SRR BOR WAL . YRk
100 mmol/L B, JIF 44 Ab B3 1Y) % 25 48 B0 A% %t

o TE 150 mmol/L (4 £ ¥k BE T, B A 1 o a6 b 2 45
XTHEE’JBNEWE BOOR . W3R WO E Sl 200,
250 mmol/L B} , A—E &b BEAH# CK., i1 35 # F Fh 7 1)
K ZEAE BT IR Bl 35, 06%~92. 75% . 60. 95 % ~
100.00% .

WP B T 7E B—E AL B e B £ vk BE 1 o, A
TG IEEE TS (R 3) . o, 1w B Rl 1
(4 15 7 8 BB & O R vk B Y T s T BRAR (18 3) o 7
100 mmol/L #h Wi~ , B A Ak B i 35 g 48 Bos0 1873
BN B T 38.79%, 54.20%, 65.92%, 68.32%,
71.22% . #£ 150 mmol/L R W38 T, T A5 Ak BE (4 1%
J1 ¥ BCT MR B B S T B 7E 200 mmol/L Al
250 mmol/L &k Bt &40 T, A—E il CK (1 ) 5 72 7
W 1 48 BT BE IR 4> Bl O 84.1426~100.00% ,



a4 H3IM B 5 O BE 2024 4F 147

—o CK - 100 mmol/L.  —®— 150 mmol/L e CK -@ 100 mmol/l. —o— 150 mmol/L
120 A —o— 200 mmol/LL.  —a 250 mmol/L 120 B e 200 mmol/l. @ 250 mmol/L
100 - _ — 100 -
—g—g—s——9s—9—0—8 ?,EEEEEEE
- ﬁ// _ §// —
= 80+ @9 —o——o = g0 - g §/
3 ‘ ° A /
ool | o s ool [P/ /
EN s « £ I
,, /¥
40+ [/ m—ﬁ
/ /
20 +/ 20 1/ /% % %
O / 0 L L L L L I
0 2 4 6 8 10 12 0 2 4 6 8 10 12
% 2E A/ K 2RI/
~ e CK -@ 100 mmol/L.  ~o~ 150 mmol/L - CK —e 100 mmol/L. —e— 150 mmol/L
120 o 200mmol/L o 250 mmol/L 1207 o 200mmolt. e 250 mmolrt.
C
100 L
e ——. . ] 100 _6—b5—92—3 8 3 8 8
i ﬂrjfwfgg—&—yﬁ
4:7- 80 1 %/ < 80 - %’,,,,,,,,{.ﬁ—r@———{rﬂ%FF%§
#B? / il /
w60 b / / | o60f /
SRS *ol//
s0 | | a/%/ w0/
/// /o
20 )/ g—@ @ o @ 9o 9 o o o L - $oeeeeee
0 / e 5 0 B 0 0 0
L L L L L I} 0 L L L L L L L L L ]
0 2 4 6 8 10 12 0 2 4 6 8 10 12

K2 a)/d S ZFfE)/d

e CK —o 100 mmol/L. o~ 150 mmol/L
1207 B o 200mmol/l.  —e- 250 mmol/L

100 g—2 2 2 3 3 33

REEAIY%

R ZF I [E]/d
E1 FERESERSEX R FRGZ0m
Fig. 1 Effect of mixed saline and alkaline stresses at different concentrations on germination rates
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Fig. 2 Effect of different concentrations of mixed saline and
alkaline stress on germination rate
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Fig.7 Effects of different concentrations of mixed saline and alkaline stress on the ion content of Hunan Jizi seedlings
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Fig. 8 Effects of different concentrations of mixed saline and alkaline stress on proline and malondialdehyde
contents of Hunan jizi seedlings
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Effects of combined saline and alkaline stresses on
seed germination of jizi in Hunan province

XIE Xiao-wei, YANG Tian-yu,JIA Xiao-hui,GU Xu-dong,ZHANG Chao-hui,

WANG Bin
(College of Agriculture,Ningzxia University, Yinchuan 750021, China)

Abstract: [ Objective] To study the effects of saline and alkaline compound stresses on seed germination and
seedling of Jizi in Hunan. [ Method] The experiment simulated the characteristics of salt composition in the natural
state of saline and alkaline land. Two neutral salts (NaCl, Na,SO,) and two alkaline salts (NaHCO,, Na,CO,) were
mixed in the ratios of 1:1:0:0,1:2:1:0,1:9:9:1,1:1:1:1,and 9:1:1:9, which were labeled as A,B,C,D,and E
treatments, respectively, with deionized water as control (CK). This research investigated the effects of mixed saline
and alkaline stresses on their germination indexes and seedling growth of Hunan Jizi . [ Result] The germination rate
of Hunan jizi seeds decreased significantly (P<C0.05) with the increase of salt concentration. On the 5th day, the ger-
mination rates of Hunan jizi seeds were 8. 5% ,16.4% ,and 23. 6% lower than that of the control (97.3% ) when the
salt concentration was 150 mmol/L, and salt concentrations increased up to 250 mmol/L. The significant decrease (P
<20.01) of Hunan jizi seeds’ germination rate indicates that the mixed stresses of salinity and alkalinity had a strong
inhibitory effect on the germination of Hunan Jizi. The changes of germination potential, germination index, vigor in-
dex, root length and seedling length of Hunan Jizi were all in line with the germination rate. The germination of Hu-
nan Jixi seeds under neutral and alkaline compound stresses was greatly inhibited , while all germination indices of Hu-
nan Jixi under neutral salt compound of 250 mmol/L were 0. With the increase of salinity, the contents of Na" , pro-
line, and MDA in the leaves increased gradually, while the content of K' decreased significantly. [ Conclusion] The
increase in salt concentration inhibited the germination of Hunan Jizi. The results of this study provide a theoretical
basis for the cultivation of Hunan Jizi in saline soil.

Key words: Echinochloa frumentacea;salt alkali compound stress; germination rate; germination index
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