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Research and utilization of saline—alkali—tolerant Brassica napus
— Review and prospect on two decades of research on saline-alkali-tolerant rapeseed at Huazhong Agricultural University
FU Ting—dong', WAN He—ping’, WEN Jing', SHEN Jin—xiong', WANG Bo', ZHOU Guang—sheng',
ZHANG Chun-yu', GUO Liang'
(1. College of Plant Science & Technology of Huazhong Agricultural University, Wuhan 430070, China; 2. College of
Life Sciences, Jianghan University, Wuhan 430056, China)

Abstract: China has extensive saline—alkali land resources, and the comprehensive utilization of these lands
is of strategic significance for safeguarding national cultivated land and food security. This paper systematically re-
views the research achievements on saline—alkali—tolerant rapeseed conducted by Huazhong Agricultural University
in collaboration with several institutes over the past two decades, such as the establishment of saline-alkali—toler-
ance identification system at the germination and seedling—stages, the screening of elite salt—alkali—tolerant germ-
plasms and the release of the first batch of salt—alkali-tolerant varieties including Huayouza 62, Huayouza 158 and
Siyou 2; the elucidation of multiple physiological mechanisms underlying salt—alkali tolerance from the perspectives
of salt avoidance, osmotic adjustment, Na® absorption and accumulation, rhizosphere acidification. Multi-site field
and positioned experiments confirmed that salt—tolerant rapeseed roots can secrete organic acids to reduce alkalini-
ty, with a high desalination rate; the crop can also be plowed under as green manure, rapidly increasing the organic
matter content of cultivated land, improving soil structure, and thereby achieving the improvement of saline—alkali
soil. Adapted planting models for different saline—alkali ecological zones were summarized and established, such as
amelioration of moderate—to—severe saline—alkali wasteland, cotton-rapeseed rotation, and rice-rapeseed rotation
in coastal saline—alkali land of southern China, integrating multiple functions of oil, forage, vegetable, and ornamen-

tal beekeeping. Finally, countermeasures and suggestions for saline—alkali land improvement are proposed to pro-
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vide reference for biological remediation and industrialization of salt—alkali—tolerant rapeseed in China.

Key words: Brassica napus L.; saline—alkali-tolerant germplasm; cultivar breeding; salt-tolerance mecha-

nism; saline—alkali land improvement; cropping pattern

1 3%

UGB A R SCH 2L S B A AR R 21 21
e, A BRER D S T AR 9. 543842 2B, T ] £ 9
AR 9913 J7 bt , o Ak Eh i S i FR 10% LA L
T BT & R 5 & 31 24 3287 1A
BT, 25 8] b3 4 R R X PR G M IX 2271 J5 3 B
(5 69.10%) AALFJF 378 JT A (5 11. 50%) | #E
V-5 294 J7 N B (Y 8. 94%) | 4 i /=) 7€ X 193
T 5. 87%) AR B 1 b X151 J7 23 i (
4.59%) , TR DX 3R 43 20 B | 6 Bl e A 24 5 24 S5 1
M P b b X PR R R A A P X
B, Lo e o SRR SR B R A B kb 706. 67 JT A
B (1. 0642) T, Ehi AL st |5 HE 3k 46% 5 24 Mk
FRUBHE T I E K BRI R E 333.3 T A
BT, HAPLABREAE-24 6. 67 J7 /N VUG 8 B Fp e 1 . %
WA SRR T X R oK R BRI 5 &
B bR A £R 5T 40, 1 SRR B A AR B A 2 0 5% ~
10% ; 5 UL IR BE 3907 58054 53 A7 A7 A v e b, J2
T 52 BB b A IR

H #E RIS (Brassica napus L. )& WV, G R
WA S SEHEZ EEME. H 200548,
e L K 2E B A 22 KA ST 5 VI T B
T E VAL AR b 5 v S ¢ X Bl AR 4 A e 2
() [ L, 2R S8 T e 1 Tt 50 Wty = b B BT | i
H TSI A BT S R B ke R A AR ST . A
SCRFZE AT BA 20 A4 U A 9F 5% 0 g iR AT R GE B
R E YN iV ih e B E BN = I ULk v R N TN
BBATL I 5 Ak 3 A R AN DX I A A5 X R

2 ou AR A 7 T 25 E R, IR X Ok A
W, DA R 38 [ 50 it A= 4 08 52 R 5 ek 5 )
— R S N RS
2 o IR A 3K T R m A R R R 3t
ERM®H
2.1 mEMBEMEMS LN

2005 4F, A BA ST BV LI I e LR B T AL s
AR e, oAV A T ER AR SRR, 2007 4ERK, 3K
TS TIE ER T KA X R B4R, 7F 4R A
JEZ4 0. 8% RRELR Hi /s o A AR SR Sl P Ay 2 7 57
2075k (300 H ) o 2008 4 4 R IIA %42, Kk I [R] Hh
He/NAZ JLF- i, TS0 A RORAS R, S2li™ 1
11 1950 kg/hm? (FT 7= 130 kg) , 5 T 2447 4 [l 3
774 1800 kg/hm? (] 1) o 33X —Z3 061 Ay Ji L £R Bk =5
TR I R AR AL T B
2.2 T EhAEM L E M R HE L 5T R T E

F 2010 42 , A BA 22 Ge 1 Ji 1 it 6 Bl ek =52 % A
i 356 iR R ATL B BT 5 i R A DG B PR v SR AR
WiE T 13. 5 ¢/L(1. 35%) NaCl I W AE g X431 3 it
b 55 R HUBM B A RS W Y R AR R R
138 {3 H 5 B =% A 28 R EAT I $htE 2, 45 SR
F 1N Tl £6 A0 5 A BURARLG 1 o (R )
F14) 28% , 2% BT SR I 8 A ELA A A 6 T

B X ] P R = 9 S T R B 4 S — TR A
T A [v] DX Jl 56 i b 6 0 20 Y 2 S R M S 45 2R M
AR [ BEGT B AL, 3R AT G 1R N 22 GRME O B
il T PN AN T A R ST R e 4 i Al
A7 Mk AR (2 i dtt) At J7 A5 fE (DB42/T 2403-2025)

B1 /NE(E)FMimR(E)ELAREXFRE KB LR

Fig.1 Growth performance of wheat (left) and rapeseed (right) in saline—alkali land in Dafeng district, Yancheng, Jiangsu

Province™
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Table 1 Salt tolerance classification of 138 B. napus inbred lines under 13.5 g/L. NaCl stress

el U i) 7 ik P e g 35 784
Class Susceptive Medium Tolerant Extra tolerant
ifit 546 % Salt tolerant index <03 0.3-0.6 >0.6 >0.7
FATUAYEL Numbers in the class 18 81 23 16
257 5 [ Percentage in class /% 13 58.7 16.7 11.6

AR R B R4 B (ST-NL) Al b i 5 i b5 45 (ST-SFW) B il 25 5 17

Note: Comprehensive evaluation based on both salt tolerance indices of leaf number (ST-NL) and shoot fresh weight (ST-SFW)
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Fig. 2 Pot experiment of Huayouza 62 under different NaCl concentrations (by Zhang Feng—hua’s team, Shihezi
University, China, 2018)
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Fig. 3 Performance of Huayouza 62 under different salt concentrations (by Wan He—ping’s team at Jianghan University, China)

#/Note: CK: 0.0% NaCl+0.00% Na>COs (pH 7.78); T1: 1.0% NaCl+0.05% Na,COs (pH 10.28); T2: 1.0% NaCl+0.10% Na,COs (pH 10.47); T3: 1.0%

NaCl+0.15% Na>CO; (pH 10.69)
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Fig.4 Growth of Huayouza 62 under salt—alkali stress at different concentrations'®
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Table 2 Performance of salt—alkali—tolerant rapeseed at demonstration sites in Xinjiang and Qinghai
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Note: a: sunflower and cotton died around the site; b: sowed on July 15, and yield measured on Sept. 18 (60 days of the whole growth period), where fresh

forage yield reached 3200 to 4500 kg/mu. 1 mu = 0.667 hm”
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