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Table 1 14 green manure plants
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AR 120170839 A&k AT - i
Triticum secale Astragalus adsurgen
M - HE "
. . . - 1EiE % B . . Endure 1Fi8
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LI HTE T A B - .
S THeERE RISk A EZ i
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e g JE T
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Table 2 The first and last counting time of 14 green manure plants seeds

SRS B3/ d KW/ d i P30/ d K/ d
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R ZESA] LLRAE TR 85 & A 00 & 28 7 R 25 Hlk
KU FhF-HE 06y R 2R EE ST B — B, #F NaCl ¥ &
>4 50 mmol/L B}, B3 FEE H W G F F/NR S 4
FVE ) B FE X & 2R 3R T 100 % . 136 B ARG e )3 3h 12 gk
TATEI S & . 100 mmol/L B, 7N 2 32 B 40 XF & %F
EE K (103, 25%) . 150 mmol/L B, B IEFEH 5 /N
DR R S 0 R 6 & 2E TE 80 Y0 L b, At BT AT 1) 4%
NEAE Py B 7 B AR XS & 25 R B T R, 200 mmol/L,
JE T H W RN A S 1 A X & 2E Sl v T At L AR
HATFR AT 2 ZEHI TR T 32% 2T Hip,
UHTHRE R AR R ZEH R 0,755 4 d WA A (R 3),
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Table 3 Effects of NaCl stress on seed relative germination potential of 14 green manure plants

HiK HEX R 23/ %

50 mmol « L' 100 mmol « L ! 150 mmol » L' 200 mmol * L'
[FE =2 102. 3346, 34" 40. 8243. 81" 31.3347.68" 31.44+1. 96"
A 98.3145.76° 67.72+4. 94" 52.2743.29° 2.86+0.17"
1) Ji5 99.1946.13° 81.07+10. 85" 26.9541.81° 2.8940.13¢
HE 86.34+11.93" 58. 4147, 73" 53.47+7.99" 4.63+0. 33°
e H g 100. 76 £3. 58" 97.6946.17" 96. 0743, 62° 81.8649. 09"
B b 74.57410. 26° 68.6747.16" 38.8949. 96" 5.0940. 08¢
B 104. 82418. 25" 93.25417. 67 80. 31418. 55°¢ 11.3841.01°
M 85. 0446, 29" 39,9841, 32" 17.524-2. 37° 12. 5344, 45°
WATRE 71.27+11.07° 33.2942. 02" 12.5340.79¢ 00"
i 88. 0044, 67" 65.3847. 84" 27.1743.31° 15,3145, 74"
INERFE 113.6046. 00 103. 2547 84° 91.5646.17" 80.47+4. 26
A=K 77.7845, 18" 59,1942, 06" 39,4242, 55° 11.86+0.55¢
i i 93.86+8. 56" 68.23+4.01" 37.98+5. 44° 9.16+3. 48"
AL 93.29+15. 22° 29.20410. 10" 19. 63414, 89" 3.8240. 32°
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R S EaNs N I STED O W= LR o = S 18] (D~
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FH 3 X6 36 8 & 80, 24 NaCl ¥ 225 100 mmol/L
A 3 Pk AR ) 1 (R A XS & 28 KT 100 % . 1
B NaCl ¥ BEXFix 3 Fh &g B HL 9 Fh F & 28454 42 B 1R
. NaCl ¥k EEFZE 150 mmol/L B, 14 Fég AR Y i
FXF R ZER/NT 100% , BNZ 0 W E T r A 2R,
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Table 4 Effects of NaCl stress on seed relative germination rates of 14 green manure plants
AR R 25/ %
e S
50 mmol « L' 100 mmol « L™! 150 mmol « L' 200 mmol » L'

o 98.9748.92° 91.2345.51° 70,7445, 71" 36,9845, 71°

B 96. 8944, 16" 91.8943. 92" 88. 4944, 00" 83.7245. 21"

i} JE HE 114, 79423, 55° 108. 47422, 42° 60. 64413, 69" 45.1649.57"

B 92.14+30. 24° 88.17+26. 42" 58. 84411, 97" 40.51+12. 82°

JoH H 112.03+3. 87" 110.51+2. 98" 99,4142, 14" 93.29+9. 20

b 109.91+5. 86 84.524+10.01" 77.9945. 21" 30. 7845, 10°

B2 106, 2245, 05° 79,5547, 41" 75.5840. 60" 12.36+8.51°

H 79. 48+3.90° 73.98+6.09° 59.7943. 10" 33. 6341, 25°

AT HE 77.54+6. 88" 66.11+0.96" 49.21+3.64° 46.83+2.75°

BRP 95.91+3. 68" 78.01+5. 79" 53. 4647, 23° 17.29+3. 12¢

INERFE 108.73+2. 37 102.22+3. 77" 91.35+3.65° 79.6643. 77"

A=K 69.0947. 63" 65.00438. 39° 50.9543. 91" 22,1943, 02°

i B 96.56+8. 63" 88.7249.60" 80. 9446, 58" 70.914+6. 16°

M AEH 90. 2446, 59° 81. 6442, 95" 68.23416. 16" 46.2148. 50°
2.3 NaClBhEXMEEEYHMFHELZHPRK. ESH AR 22 R . 24 NaCl ¥ 50 mmol/L i,
A JeT T A MR R VTR R B TE B

Rifi 5 NaCl ¥ B B TH i, K 2 2% AL A 4 Fk 7 19
R K 34 22 5 2 A AR 1 7 B8, (4% A 40 [) AR 4 A AR 1
FEART (R 5. 4 NaCl ¥ &~ 50 mmol/L B}, 548
H g YD ATHE RN BB 5 4 3 b 4 HE AR 9 60 4H RFAR KR
F 100% , BR300 K A2 2 HAR K . 100 mmol/
LBy, 5 E S MR KA K, 200 mmol/L
A . /NP | JE BRI B R R KK B TE
40% . FHerp Oy SR AL B HORN T 5 B A0 A X AR
KAE4 NaCl ¥ T K.

Rt NaCl ¥k B2 19 5 . K0 2 2% I Al 0 Fb 5 11
W RTHE R IR B R GR 6) A F SR AEA Y 1Y

N G SR AL 3 RN S S A I A G R R T 10094,
IS T H W AR T T KL O 201. 87 90 HIR L A i
(182.84 %) #1H8 3% (155. 28% ), 100 mmol/L B}, J&
HFHE. EE WP SER T mE R B E S M
N A AR XF B KT 100%, 150 mmol/L B, I8 # H
WA T A Y AR B AR T 100 %6, BB
Jolp 360 3 P XX 3 & B R 40 W Ok 301V B A R AT A A
fEM . 200 mmol/L B, Bf 75 4 AE AT 9 5 Fh 64 AH X 7
R BI/INF 100 %, Horp 85 58 0 5 55 4 Fh R A AR P 19 A
XFH R R CRF 70%) L BB IX 4 Fh 2 AEAH 9 0 & 31
PR &Iy P EL A e A T S

%5 NaClBmMEALET 14 #MFREY T FHENRE

Table 5 Effects of NaCl stress on seed relative root length of 14 green manure plants

Fhk - - Tﬁlﬁﬂéﬁ/% - -
50 mmol ¢ L 100 mmol * L 150 mmol * L 200 mmol * L
A 74,0545, 20° 63.7845. 04" 49. 8044, 86° 37.044%5. 80
AT 92.3147.62° 81.15411. 28" 63.0347.53" 40. 43413. 85¢
i JE 95.33+6.11° 103. 74+8. 56" 43.1849. 64" 42.59410. 15"
HE 88.5248. 95" 101. 25423, 00* 45.484+9. 08" 39. 80414, 73"
JoH o 85.27438. 26" 79.0544.78° 71.70+30. 13" 32.01+6. 88"
b 78.8249. 03" 103. 5142, 76" 74.56+8.21" 37.4543.42¢
B2 74,1547, 74" 46,5245, 03" 44,8642, 22" 10,4941, 84°
& 91.63+22. 40° 85.61+29. 40° 41.76+7. 36" 34.78+11.19"



100 GRASSLLAND AND TURF(2019) Vol. 39 No. 3
AT HE 131. 7122, 94° 76.7242. 86" 45,7844, 15° 30. 9045, 64°
5 2 96. 32420, 74" 59. 62413, 66" 33.89+12. 15" 8.24+3.66"
IR 126. 64423, 30" 71. 6244, 16" 50. 6143, 74" 45,6342, 45°
HALH 1 159. 1744, 69* 82.3448.10" 62,7944, 90° 25,4242, 78"
i B 65.26+7.51° 57.61+£17.76° 19.84+7.00" 9.6241.18"
S AL 95. 28426, 14° 60.91413.21" 18.6040. 85° 7.9241.55°
X6 NaClBHEAET 4 HEREYHFHENES
Table 6 Effects of NaCl stress on seed relative shoot height of 14 green manure plants
- i - Txﬂﬁ%% . _
50 mmol « L 100 mmol « L 150 mmol « L 200 mmol * L
SE 2 95.41443.00° 96.91+2. 42° 66.91+3.77" 49.80+2. 32°
AR 107. 59410, 97" 94.3946. 85" 78.92410. 55" 77.58420. 72°
1) Ji5 95.6744.92" 114.1442. 58" 83. 70412, 74" 74,8546, 48°
HE 182.84+19. 15" 140, 27411, 82" 102.26+11.81° 44,1245, 10"
e H i 201, 87+2. 70° 156. 76 =22, 42" 124. 64413, 34" 73.9649. 02°
b 113.65+8. 22° 105. 44+8. 41° 60.79+5. 18" 41.74+8. 3%
e =5 155. 2847, 84° 128.46+9.09" 90.9642.91° 31. 7444, 74"
H 78. 84411, 24" 89.19+£8.30° 55.26+1.07" 49. 9544, 21"
VT HE 136. 05427, 98" 91.71412. 20" 74.85415. 97" 49, 49414, 90°
FE 86.29410. 57" 83.0847. 08" 57.2941. 98" 29.1340.73°
INBFE 83.88+9.01° 85.80+7.98" 44,6941, 92" 27.5740.52°
BAHTE 127.84+19. 14" 107.52+15. 36" 76.5746. 84" 61.00413.15"
i 3 P 138.76+11. 43" 120.224+16. 23" 109.7146. 64" 80. 68 6. 25°
Jen 110.59411. 88" 70. 1441, 44" 39,5649, 19° 25.01£8.75°
2.4 ZFIEEWBELEHEESESITN T M EL AR ) Mg . M WEE T LHAGIFMERT

FhFul A W R s 5 2 Z N R ZEAEH
B a5 5 ]I, 5 B 2 W48 b AT 28 A VR, DR
FE T R PRV 00 o B PR R AT SRR L R AR &8
PRBGE TR 14 P IEAE W 4 4 A 55 38 ok 5
(50,100,150.200 mmol/L) F B AH %F K& ZEH A X &
R A REAR K A R 4 TS bR E AT R SRR R
BUE A 1S5 14 Pt EAE Y 4 AUk BT it 3 4
ZEATEME (R 7)), 14 FhaiBRE Y 4 A3 W30 ik &
T ER B LE A PE N 2E S ROR L LA TR R,

0.5 HILR AL B T S 3% 5 e B A48 58wl P2 8 A0 4 7
MYy, %R (50 mmol/L) SR 45 9 Ffr . i
JEE RSP R E T T e e B
RSV NRNRE . o EEER M (100 mmol/L)
SEACAEYIA 5 FhL o JE O NBRE BN A E RV ET
ME . [ REER kb (150 mmol/L) ZEIEAE W A 6 Ff, B
FE EETE N NBRE WM E., EELE
B (200 mmol/I) & B FE Y A 4 Fh, /NIB B
HOIEHE H A .

RT FE NaCliRET 14 MR IEEYH R EHLESITMN
Table 7 Comprehensive evaluation of salt tolerance of 14 green manure plants under different NaCl concentrations
LA VRN

50 mmol ¢ L' 100 mmol « L' 150 mmol « L™ 200 mmol « L™
i D {H it A DA s D {H st A D {H
T} JE 0.79 I Ji5 = 0. 64 B 0.73 B 0. 86
e 0.78 INRE 0. 64 e H 0.70 Y L 0.71
KHETE 0.74 # h 0.63 # 0. 69 FEH H 0.69
M1+ 0.73 HE 0.52 hERZE 0. 66 I 0.52
Pl i) 0.71 AT HE 0.52 s 0.54 R 0.48
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AR 0.64 Jod H 0.48 BE 0.52 b 0.43
E 0.62 IR 0.43 SRS 0.48 RS 0.41
b 0.55 & 0. 36 M & 0.34 & 0.39
/NS 0.51 L3P BE 0.35 I} JE RE 0.33 i Wi 0.30
T 3 0.45 i B 0. 34 W 0.29 WATHE 0.26
i 2 B 0.42 [SEE 2 0. 34 AP 0.28 EALE 1S 0.24
e i 0.37 EVIAEE 0.33 HE T 0.27 et 0. 14
YT 0.32 5 0.31 Y FTHE 0.22 e 0.13
HE 0. 30 et Y 0.21 JeM AL 0. 14 g 5 0.09
3 it I8 0 SOAS e PR — S5 38 48 A 5l 5 — S8 0E 48 A 09 it

3.1 NaCliEBET 14 MR EWFH FIELISNE

b1 1 22 300 R0 &0y 1 309 R ) A K B 3T e M 5 (R
oy OB B, R P O I 2R PR R 55 89 OC
P WESE R A M A9 NaCl(50 mmol/L) Xf 4
WM T ESEH UM R FERG M SA
{EHEVE T L v M B NaCl(=150 mmol/L) 23 41 i 4%
REAE 4 B 7 B4 B A 400 ) R I S v R S i 14
0 3% 5 A5 A R 38 R A i B0 F 9T 0 A —
U XN 2 S & I R v b AR R T
[ — ¥k B AN Rl SR AR AR ) Fb 1 19 & 2 342 LA 35 1 22
5o WEIR R & ZE R & 25 0 & T RGP
KRG BRI & SE R GR I E R E SR B E AT
2 3 1) it 8 500 559 0 = BEAR AR, X A T 0k TR R R R
MEE AR TR
3.2 NaCIBBET 14 EEEDHEERKISE

LT AR K A = BB R & v A AR KT L T A
SR EAE B TR L B S PR AR AR L BFSE R B AR
JE NaCl Jilp 18 25 418 25 55 43 28 N2 AF 0 AR (3 Fh) AT i (9
FOB A KR E NaCl ¥ B 5 . 45 S 0 HE 9 AR
FIHE A 2R 1 28 32 B A [R) A 2 A4 i) L 3 5 ) 7 48 40
XA I Ve R i oE 4 R — 2k, 45 SRR, R aa T
2 SR AEAR AR R AR K B2 A 25 55, 3R 0 AT 6
TA X AR A K B A R T i HLBE NaCl 38 ¥ B (Y
T o T 1 A5 555 18 o PP AR 0 AR K AR i G T o £
Ko e D) G B Bk 25 S5 L W0 A6 I AE R TE 90 B 9 LA
B — W kW TR &R L T R B g b i
B,
3.3 4MEREYHLAMRESSER

HI AT A P 8 & 309 0% T 6 4 B 5 L R0 2
BB A 2F R 0 T R G SR R A W AR e % B ) ik
P H B — 38 BR IF S BE 4 i o A Hb 3 R VR W A T 3R

PO AR 9 K T R L N 4 A A R B
A 2 25 4 0 W 2R 0 R T K A B WS OR A
Je 2B KR RN 4 TR AR 8 A A
TR T £ 28 80, IR 04T 28 Sk o M, S5 R R T R A
2R A0 25 26 % 45 B 1) T 6 R B0 AE W 3% 22 v (P <<
0.05) » #H— 25 Uk W1 2% %2 5 45 b 0T Tt 8 1 59 57 fik O A 2

h F O F IR AT Yy B 0 T £ R 5 55

A SR Ja R EIC{EL I T LA A2 45 5 7 16 b 1972 5 &R
B AUHE 5 B — 5 bR A L, B BE 4 T 6 T A
TS T R e R 4 A % A A A R
Ticf 3 28 KA SR T ok BCMEL AT A o0 45 B AL SR
PREE (D (8D ARl DB /N R 4% 2k E A 490 14 T
EhPESRSS . KA HIE N RS IEME R T 0.5 Y SR ALA
W UE1 S 2 A e B A AL el R B ) TE AR TR OR ]
T B2 R 5O T & h e S B A 1R 2%

4 e

50 mmol/L K&k B 38 xF 22 %5 4 IS A8 ) F 1 19 1
KA E KA — e #AEM . =150 mmol/L &
ER B 14 Fob g JIE A W 1 W RN A Y A G S A
TR FH 5 R 1930 X0 AR A 4 iR T .

HRAE A SR & oR B0 W] DLER G D SR IS A ) W
01 ry ot PR AR I A SR SRR B 6 S I A )
1T 7 LG VR o M7 % 8 kot o L 1 )5 L B
AL EAE S 9 Fh &R E R W 5 v B 6l b 4F 7 o A ) S
BONBA B NS AR B AL Y 5 e B AR A6 b 4 7E A
FERAE R Jed I % M 6 MY s 1
M AEFE AR /N R A R SEE RIS 4 R IE
)

CESEE
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Germination characteristics

and evaluation of 14

green manure plants under salt stress
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Abstract: The germination characteristics salt tolerance of 14 species of green manure plants under different

salt stress ( 50,100,150 and 200 mmol/L,NaCl) were comprehensively evaluated based on germination poten-

tial, germination rate,root length and shoot height. The weighted membership function method was used to e-

valuate the salt tolerance. The results showed that the variation coefficients of germination potential, germina-

tion rate,root length and shoot height of 14 species increased at different degrees with the increase of NaCl con-

centration. Low salt stress (50 mmol/L) promoted the germination potential (4 species),germination percent-

age (5 species) ,root length (3 species) and shoot height (9 species). High salt stress (=150 mmol/L) inhibited

the germination and seedling growth of 14 species in varying degrees, while the inhibition of root length was
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higher than that of shoot height. According to the comprehensive evaluation,9 species were suitable for mild sa-
line-alkali land (50 mmol/L),including Eragrostis pilosa, Vulpia myuros and Medicago sativa. 5 species were
suitable for moderate saline-alkali land (100 mmol/L) ,including Eragrostis pilosa, Triticum secale and Rapha-
nus sativus. 6 species were suitable for high saline-alkali land (150 mmol/L) ,including Lolium perenne, Brassica
napobrassica and Raphanus sativus. 4 species were suitable for severe saline-alkali land (200 mmol/L) ,including
Triticum secale,Lolium perenne,Brassica napobrassica and Cichorium intybus.

Key words: green manure plant; NaCl stress;germination stage;evaluation;screening
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