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Table 1 Coding and name of tested materials
R (R ETR= FAl (R R
Variety(line) No. Variety(line) No.
1146S/ 7 M4 1146S/Xiangyuenong El WA A/ 21 YexiangA/Haipin 21 E13
1146S/R2803 E2 C815S/T 08 C815S/Zhong 08 El4
1146S/R391 E3 #t A/ & 12 TianA/Haipin 12 E15
1146S/R889 E4 it A/¥E & 21 TianA/Haipin 21 El6
1146S/YWO01 E5 FiAe A/ 12 ShennongA/Haipin 12 E17
1146S/R313 E6 B2 5A/HF i 21 Kanghan 5A/Haipin 21 E18
1146S/R751 E7 Mg A/IE 5L 21 ShennongA/Haipin 21 E19
1146S/R161 ES MR A/IF 5 12 YexiangA/Haipin 12 E20
WP 900 Xiangliangyou 900 E9 C815S/9 i 28 C815S/9 Hai 28 E21
B 20A/R2259 Ke 20A/R2259 E10 416S/9 ¥ 55 416S/9 Hai 55 E22
416S/9 i 28 416S/9 Hai 28 El1 C815S/9 iff 69 C815S/9 Hai 69 E23
C815S/9 i 30 C815S8/9 Hai 30 El12 C815S/9 iff 55 C815S/9 Hai 55 E24

mg/kg, 4N 3.52 g/kg.pHS. 5, HEA i Fh ik
BHI3IWRER PXKIEH 4 mX3 m,/NX[EEE
0.5 m PRA 47, N LABH B RL AR (B Kk If 18] W3R 2)
FRATHE N 30 em X 12 em, 4%/ X Jiti IR 175 o — 2%
B R A% 5 PR D it 8 2 — 8% (263 kg/hm®)
FIIR & (188 kg/hm?), 4> BE I hy JR F& (225
kg/hm?) , BEAE M FR % (188 kg/hm?) . HiAh 45 B 7
2 Fe B8 M > BEAT
1.3 MEmMBS7*

(1) JBCHH [i] VEE 8% 7K B T 2 6 5 i R
T FHmaoa).

(2) B3 ] 7 B B R 8 1 GRRU0BR 0
BT EE.

) TY B R AN H 3 7T, KR &

ZEH 4R, 105 CHEAE PR T 30 min, 7E
80 CTFHLT 2 AHE ¥ 1 2 =I5 H o F R P
B JoT 5t CHURE IS R L3R 2)

(D775 W AE B B/ X 5 HBORE 1k A
2 100 7K AR B A OB, T R OF YA AR
B AR5 B /N X F- 28 R EURE 5 0, IR E
T B OB B R R OB 4 SR TR T L O
S BRR 7 A 5 Ak F A3 W43 W S5 R 7 g

(5) AR A B 2 I« T A A e A 3 5 7
F LW G A FP640 KGR T %2 .
1.4 BIEKESHSH

K F Microsoft excel2016 # 17 % 3% 4% # A1
2214, SPSS 24 Geit A #7722 53 M a3

R2 BHMEEERE

Table 2 Transplanting and sampling date

ST &R0 o B 1 55 1 REURE 55 2 LR %5 3 LR 4 HURE
il o 44 5 . g . o )
Vari . Sowing Transplanting First Second Third Fourth
ariety coding i . - . . . : § H
date date sampling sampling sampling sampling
E1-E10 05-29 06-28 07-28 08-27 09-26 10-26
E11.E12 05-19 06-27 07-27 08-26 09-25 10-25
E13-E24 05-19 06-27 07-27 08-26 09-25

2 HEREAMN

2.1 THMAERRPBEFRAARELSRT
ME 1-A BT LLE H 4 rh g s AR e
3, IS SR S U D R 0 T 1 Dk B
AR AL AN B AR AL L WA B N
TR e 0 2 0 ST S R P S R . KR A
P, e AR T A S s AR AT
O30 B EE AR T 7.67% 0 25.08% . M 1-B Al
DL HE IR K Al B AR R R SR A AN T

B W AR B T 2 A A
HRAR B 1A A WEF S HERE 1A H B
PR i 5 B IR KRR AR L A3 0 AR 5. 5100 A0
28.18%.,

M 2 0] DU H 30 T 1 R AR b
FM L E P R a3 RE 1A
5 b6 A L 2 AR 33,5206, MK 4 1y Af
PR B AR AL SRR R AR B — 3
G 1A 5 R IR KRR L AR W%
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—o— T HEEMHP S E Soil available potassium content
—o— T B E E Soil available sodium content
. 350001 30317a 309.75 a 303.15a
5 300.00 | W\
g A
S 250.00 | 279.91b
249.78 ¢
“on 200.00
i
En 150.00 |
E 79.62b 81.93a
N 100.00 | 53956 75.29¢ 59.65d
- 50.00 1
0 5
Rl =mrn | mers WA | mH
s0il sampl The first The second The third The fourth
ple
month month month month
—— HE T &R Potassium ion content
E 30.00 - 2367 a —8- HWETE&E Sodium ion content
£ 2500}
S 20.00 | 18.67 b 18.00 be 17.00 ¢
o 15.00 B 4
g T *— —— S——— —®
> 10.00 | 14.53a
5 10- - 13.17¢ 12134 13.73 b
E so0}
o~
w0
X B A BIAA B A $34 A
Original water The first The second The third
month month month
REV/INE G0k R IR 22 53k B35 KF (P<<0.05) , T A
Different lowercase letters mean significant different(P<Z0. 05) , the same below
B1 TE(A)FEBRKB HPHESFIETL
Fig. 1 Changes of content of sodium and potassium in soil (A) and irrigation water (B)
—= L Soil sample —o— JKHE Water sample
4.00 -
3.52a 3.50a
-] 3.36
§ 350 ¢
§ 300¢ 2344
2.50 2.08b .
T 2.00F
S~
o 1.50F
< 00l 0882 0.79b 0.64 ¢ 0.83 ab
]
4 0.50
0
JE 3R i FINMA #21H 31 H 4 A
Original The first The second The third The fourth
sample month month month month
B2 tTEMEBRKPATARAESHREETH

Fig.2 Changes of total soluble salt content in soil and irrigation water

2.2 ARKERMERBHETZHMHTY
BREREmNmEN
AR 24 A b b B 22 7 309, 8 220 A 2y

FIR A Al 2 2 HRE A X I A 2 7 I L3R 3,
TN i R PR B A AR TS H R TR R
AL FIORAE 3 U BV RAE 4 . NIEL 3 I
Bl 4 AT LUF Hh SRR S AL b B 2501 i A2
P SR I S 3 s 9 A AR R AR RS 2 A H

BZH 1 ANAWBEIMF s q 5 =38 013. 04,
P<C0.01; Fyypmn =12 275. 84, P<C0. 01), M iX
A B ) B 2 7K AR A R A A B 1) A B A K Y R R
KB Wl HIER KRR R BT, 28
TR 2B AR b X B TR A
AR TR MR R S EER 2 N H KIE
JEE WAV 5 T[] o o 7 B A 2 5 2 A ) 2R
T 5 B B AR (F s = 759. 87, P<C0. 013
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Fupmn =4 121,99, P <C0. 01) . I By B 2R K 8
FHECHTTE 2 A A2 15 Ze 48, %) 4 5 b & 7 OO T
AR, R Z LUT B B XIET I

THT - S8 Hh A AT S R AT R R AR L B B
FE I A8 e i A b R o 2 AR, UE W AR A K
AT LA 25 AR - e b 0 5 B

x3 BERAMRHABREMNNETH

Table 3  Changes of growth period corresponding to sampling in early maturity group and late maturity group
b it i #11MA F21MH $£31MH FANA
Groups Variety The first month The second month The third month The fourth month
. S BE AR oL F A 4 e e
i #5 4 BE b =5 S o 1
- 7R AL . E13-E24 Tillering to Panicle initiation @7}%'”*%
Early maturity L . Grain filling
jointing stage to heading stage
N IR 4y BE O3 BEE I B3 Ak E A 7 e e
N i ; L pem T HEI 455
BRI . E1-E12 Turning green &- Tillering to Panicle initiation @E ﬁ ,—17&}#]
Late maturity P L . Grain filling
tillering stage jointing stage to heading stage
40.00 %1/ H The first month B %2/ H The second month

A %34 H The third month

B %441 H The fourth month

35.00 [
30.00
25.00
20.00
15.00
10.00

5.00

. BTRE/g
Stem & sheath dry mass

20.00

15.00

10.00

HTRE/ g
Leaf dry mass

E9 E10 E1l1 E12

E7

HER S Fh Test varieties

5'00 -% %
0 1 : 1
El E2

E3 E4 ES5
HER 5 A Test varieties
B3 RAMME AN (B)FRE

Fig.3 Dry mass of stems,sheaths(A) and leaf(B) of late-maturing varieties

2.3 AEKBERMEDRFHIE TR, ZEHFMF
MmBEFEENETL

WS AR 6 7] LLE H, ZEH LS 1A h
BN S AR R KRR B O 7R B R R £
WM E, JFBRT EELL NaCl b E 19k
i, AT R A AL E 1A AR
Wl R i 2% Rk R (F =551, 65, P <<
0.01) ,ZE>MR >0 5T 3 A~ H MR 250t g 5 1
SHEYEFWE F (Fy,ey =58, 55, P <0, 01;
Fugsry =36, 64, P<0.01; Fy,py =20. 98, P <<
0.0, Hifr i K/N AR >28 >k L3 S fb L 3
AR AR S 22 R R (Fyop
=236.92,P<C0. 01; Fyory =93. 69, P<C0.01;
Fyrp =30.58,P<<0.01) fHE 1 MHME T

E6 E7 E8 E9

E10 E1 El12

Tt N ZE S0 R E A AR > 22>, IR
B AR 3
2.4 AEKERBMHESRGHE TR ZHMMH
HEFEENTK
FOEKREEREFTHEMKE TR, NMUGE
Pt e KRG 7 d 34 g e L B Gl A A T AR
K7 R A, A AR ZE i rh e e
ZFW B E (Fyppy =440. 12, P<<0. 013 Fyop
=308.76,P<0.01;Fy,ry =118.56,P<0.01;
Fuirn =217.24,P<<0.01), & K/ R ZE >t
>, B8 RV R, B R R B
RN F (Fye = 726, 84, P <0. 01;
Fpory =347.39,P<C0. 013 Fyyp5 =91. 10, P <<
0. 01) , AR fb ¥ #5 15 IR 20 it b — 35,
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2.5 AEKBERMELHEMBIE TEHINESF
MEERR

SRR ES IO o VT 2N [ B sl 1 N L o L R )
THEEWZFWE E (Fyyr =157. 54, P <
0.01;F gy =64.95,P<C0.01D) , FH 5 A
H i Z 05 AN E10(323. 60 kg/hm?) , 5 /0 Y
Fi ok E8(130. 33 kg/hm®) ; #h s T R R LY
maAN E11(11. 71 kg/hm?) . & /D By & F o E19
(2.02 kg/hm?) . A= & B 1 i A7 2 4 808 1
R T, H 22 % K3k K F (Fygr =
1.16,P=0.30;F gy =0.82,P=0.38),
2.6 ARAKBERHWERHEBETFERTEN
R B & &

HH % 4 AT UL, A o A 0 7 A TR R 25 S

WM B2 (F s =12. 67, P<<0. 01 F g smn =
22.35, P <C0. 01; Fupye = 152. 88, P << 0. 01;
Fppu = 74. 47, P <<0. 013 Fypn = 224. 30,
P<C0.01;Fgprn =242.56,P<C0. 01) , A 5 BEHKL
T R B R R E21, B R SR R 7 A S BR
FE R IR R I R E10, 45 52 R TR R B s
Sl Fl E12, 77 o 5 8 10 5l AR ZE B 8RR
EEHZENTY REERER, P RRZAAER
WK A 5L Rl E12 A1 E11 2500 408 7 B 28 A
b JH Al A R gt b S . T A I R A b Ay
BT« 3R B i b B 7 S PR T AR AR S
TR B SR (Fapey = 12, 96, P < 0. 01;
F gy = 28. 27, P<C0.01),

x4 FRKBREMFERFEMBERE

Table 4 Yield of different rice varieties and yield components

o AR R B G % TR /& I S bi it/
Variety (X10%)/hm’ 2 Total grains Seed Thousand (t/hm*) (t/hmz')
coding Effective panicle per panide setting rate grain mass Theoretical yield Actual yield

El 256.174+15.74 i 185+12.02 cd 71.4140.96 gh 18.14+0.32 k 6.1140.15 ki 6.09+0.08 jk
E2 262.354+17.46 i 192+10. 44 be 79.5640.6 be 19.834+0.25 i1 7.937+0.07 ef 7.86+0.03 e
E3 370.37+7.56 abc 126+3.48 75.88+0. 87 def 21.054+0.18 h 7.4440.05 g 7.37+£0.11 1
E4 311.73%11.55 {g 18247. 22 cde 79.3340.9 be 20.1840.10 i 9.06=+0.16 ¢ 9.03%0.10 ¢
E5 327.16+26.55 ef 186+13. 84 cd 73.5542.74 {g 17.45%+0. 281 7.78%0.22 { 7.32£0.13
E6  311.73+19.03 fg 165710, 37 efg 75.2140. 42 of 18.99+0. 17 j 7.3240.12 g 7.2940.05 f
E7 308.64+11.55 fgh 1374+5. 31 hijj 78.1740.78 cde  22.3740. 11 bedef 7.3640.04 g 7.297+0.06 f
ES8 354.9448.73 bede 13741. 08 hij 76.8342.42 cde 21.8740.10 fg 8.1840. 14e 7.94+0.17 e

E9 277.78413.09 hi 210£9.09 b 65.2340.96 1 22.6240.21 be 8.6040.14 d 8.5040.11d

E10 314.81+13.09 fg 248+13.51 a 78.8841.43 bed 18.49+0. 20 jk 11.34+0.30 a 10.78£0.33 a

El1l 385.8415.74 ab 154+6. 25 fgh 81.5940.98 b 20.7340.09 h 10.0440.10 b 10.00+£0.13 b

E12 330.25+11. 55 def 15144. 88 ghi 85.814+1.28 a 23.734+0.21 a 10.13+£0.03 b 10.04£0.11 b

E13 348.7748.73 cde 15248. 11 ghi 58.2641.97 jk 21.9640. 62 efg 6.76£0.10 hi 6.56+0.15 gh

E14  361.11%13.09 abed 149+3.71 ghi 55.3440.51 kl 21.764+0.71 g 6.47+0. 26 ij 6.2640.06 ij

E15 382.72419.03 ab 136+1.98 ij 53.3442.24 1 22.554-0. 18 bed 6.25+0.10 jk 5.8340.13 kl

E16 367.28+19.03 abc 163+13.78 {g 45.134+3.13 n 20.8540.17 h 5.61+0.23 m 5.31£0.17 n

E17 385.8423.1 ab 12548.59 j 40.724+1.73 o 22.0640. 14 defg 4,3140.14 n 4.2540.18 o

E18 330.25+21. 82 def 1884-9.57 cd 48.6140. 86 m 20.9940.13 h 6.30£0.06 jk 6.284-0. 06 hij

E19  339.51£15. 74 cdef 17048. 99 def 45.18%+2.22 n 21.9140. 07 efg 5.70£0.19 m 5.46=+0. 23 mn

E20 324.07+15.12 ef 186+6.43 cd 48.61+1.19 m 22.8940.10 b 6.69+0.18 hi 6.48+0. 11 hi

E21 391.98+11.55 a 12044, 74 64.2041.92 i 22.3040.19 cdef 6.734+0.10 hi 6.36-0. 26 hij

E22 271.6415.74 1 14948. 65 ghi 66.1441.26 i 22.06740.09 defg 5.8940.11 Im 5.65+0.16 lm

E23 283.95419. 03 ghi 166+13.61 efg 69.4540.28 h 21.0440.17 h 6.83+0.10 h 6.79£0.04 g

E24 330. 25415, 74 def 149+9.71 ghi 59.3140. 66 j 22.4240. 34 bede 6.53+0. 20 hij 6.46+0.10 hi

T J g P 3 B AR A 227 TR SR ] 5 B 3R R AR 0. 05 K AP AR 35 25 5

Note: The date is “the mean® standard deviation”, and different letters means the significant difference at 0. 05 level.
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Comparison between Sodium and Potassium Ion Change and Yield of
Different Hybrid Indica Rice Varieties under Salt-Alkali Stress

WEI Zheng',ZOU Yan',CHEN Pengjun*, HAN Jijun®,
MIAO Yuanging®,YI Zhenxie' and TU Naimei'

(1. School of Agronomy,Hunan Agricultual University,Changsha 410128 ,China;

2. Institute of Geochemical Exploration and Marine Geological Survey,Nanjing 210007 ,China)

Abstract Aiming at the coastal saline-alkali land in Jiangsu, the relationship between the accumula-
tion of sodium and potassium ions and the yield of different indica hybrid rice varieties in the saline-al-
kali soil was explored, and the varieties suitable for planting in the saline-alkali soil in Jiangsu were
selected. Twenty-four hybrid indica rice varieties were selected, and the change of the absorption of
sodium and potassium ions, dry matter weight in plants, sodium and potassium ions and soluble salts
in the soil was dynamically measured. The results showed that rice planting significantly reduced the
content of sodium and potassium ions and total soluble salt in the soil. The content of sodium and po-
tassium ions was reduced by 7. 67% and 25.08%, respectively, and the total soluble salt content was
reduced by 33.52% ; three salt-tolerant hybrid indica rice varieties (E10, E11 and E12) were screened
out by their accumulation of sodium and potassium, and grain yields. The varieties with the highest
potassium ion accumulation and yield were E10 (323. 60 kg/hm?® and 10. 78 t/hm?), the variety E11
(11. 71 kg/hm?*) had the highest sodium ion accumulation.

Key words Salt-alkali stress; Sodium ion; Potassium ion; Hybrid indica rice variety; Yield
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