22 GRASSLAND AND TURF (2024)

Vol. 44 No. 6

EMARREERGS ZEEEEYENZ N

A 0w AL, B S4B

Lo ERE,ER

CHOR Al R Fol 2 B, ol AR 5 R GE B0 FREE i S =, HOl A woll TR S =, -3 e Ml 7 ol

ARFEE A SRR I HOR 22

Z (B RERRARG A ENFIRLT

A3 A 2 BB AT AT ARG B

RO GEBELED T
(7 %] A WL289HQ . WL319HQ . WL363HQ B& F \iF K . HRIF

M, LA R R AR B 4 G3L3.G3L4.G3L7.LL7 . LP3.G9L4 . W
BRRE R R £2F ARBAARZIE G L7 St @tk L
SR ERGHFE RN, WL20SHQ # 4% L %

730070)

LR LR Y
"“4*)2“‘45 (Medicago sativa) & #¢ 7

LP2.S12531 A4 A R#EH

AN T RS RBE AR, GILL#

BT AEDERSG,GILTHEADNETRG., ARG L& T ,WL298HQ ¥ 75 & # A 4

G3L3.LL7.G9L4 . LP3 XA &R H R 95 Y 75 B# @ 4 G3L3.G3L7 &=t |
B P Y iE A Ak G3L3.WLP2 . LL7 . LP3 VL & & KB 5 B WLP2 2f et %
;s WL29SHQ 5 B M LL7 x+ % vt £ 4 &

R A ¥ 4] 2 o

[£#] WL298HQ A= H R 9 5 # 4+ #k G3L3 xF vt (£
A ZHORBE AL, FL B RS RBAL AT AN ETT T 5 R

A AR WLP2 3¢ et (2

KB AR R RBREABE AT
X B S :1009-5500(2024)06-0022-12

FE 4 KS:S541 Xk FRER A
DOI:10. 13817/j. enki. cyycp. 2024. 06. 003

A Wy R R ) T AR SFROIR B Rk B 85 TR
FHRE 7 09 UK B, 2 A W 0 A= ) 2 e AR R Z RE R 2
o RPN AERE TS MW ZE AR

6 ERE A IR B4 5% U A A 23 AU X AR A
R A A ER S B A AR R AL
RIACALY) A5 A B B AP R I L, OB T AR 3R
B 0 3 IO FIAE AR SRS B SE SR A A5 AR T R AR
Wtk 73 TE B R R S PR RN R IR L I B A S e
AR AT T 2 A I PR 52 BRSO I A
B Z A A iy i KRR R AR

5 B #P :2022-12-12; & B H #5 : 2023-02-10
EEEB B Z AL =l 3 AR R (CARS-34) 5 F %
AR AR 54 11 H (32101427)

EERB AT A e (1996-), 95, Bl RAK N, W5 A
E-mail: 932169176(@qq. com

SEAFVEH . E-mail: 1103683808@qq. com

: RADHFHRE AL

£ RAE DT R
o 4o B M R 3B, BB R R OR A
MAEM TR E ARSI, RPAFKY B

() R 858 TR 3R 22—, 4 b R R T Al 23
BEMAFEL 25,

LA H 1 (Medicago sativa) 724y i fE IR T 5
AP T 51l X — Fp 24 A4 A R G RMR R B
NN R T A ¢ U R S S = & T i Rl ]
9%%'“] MR T (Rhizobivm ) 7] 5 SR Y 44 28 I i
HRIRE ¥ 2 b A A A AT LR T A& 38
S0, DT AL 2 R SR . MR A R T 7E L e A
FF R RE 0% 76 F ) 20 21 0N 2 B, 1 5 AE Bk 1 2E R
JEAEY U . HORERT TR T AR AR 09 A= A o
F LT TR SN R WS T Tl R A
T R B K AR R AR T L AR X T 2 R AR IR

SRR/ AR

FRT AR 5 W) 56 A T 7 i 2R NIAR 22 T) A ) B i R
LARIE o AR DU AL B A8 05 5l i A0 A
(7] AR R T R S L4 e AR W i I A O R I S A

KR RIEATRGEXS LTS, U8 78 A 6] &% 5 (8] 2R 9 &



Bt Hoel

O 5 B 2024 4F 23

(70 BE O 2 o BRI A5 R A TR T A 45 PP AR 1 e
AL VAR (038 N 4 Ak £ L IR AL KA, AR B A 5% A
B AR RO B A BT R A A B —E R AE R

1 ##F7FE
1.1 g
11,1 BEREH 5 M4
AR (SR 1) .
1.1.2 #XEs BB bk (R 2) S o 4R AR R T ik
(Sinorhizobium meliloti) , AR AE T H of Al K 2% &
WA R AR R
1.1.3 344 TYHFREREAKS g; BN 3
g;CaCl,+2H,0 0.872 6 g;pHIE 7. 0.
1.1.4 XA H& AR AR S EN0.450~
0.55% W/ V (FEJHAZ 5 25 il b A BRA ) o

AN — k1R A W (Sodium chloride— Tween so-
lution, ST & ) : 0. 9% JC W A AL 8A ¥ W , 0. 5% nk il 80
(R e AU BoRG 2 fh 2 i P R A BR A A o

WML & & Nk 122, &% PO it 61 % (LI AR #3

e JH 64> 54 H s b

#

AL TAT R A
1.2 R E
L2.1 A5 428 p 5 B A il Bl 4 R AR 3 K

N B SR S FD T 1000 B, 1E R AE A N
A5 A b B B T KA 9 50 mL A P, BR
5 min J5 I K wk i, ST R L 1 min(ST
T B R T B A 3R RS ML B RO AR J5 G
PRI 7K R T I TR D AR R T K A3 e A

1.2.2 #h#% % W8T 20224 4—6 H 7 Hil4&
b IR A AR S I 5 i o 5 rp R AT R 0 e )2 - R
W5 VR AT 2L 0 (1 em) ¥ R 24+ (1 000 g) FI Y
F (500 @) #z 2: 1M L IR A) A H A& 18 em .

13em M 2.6 LAYAEAN Bl 1. 4 g iR — =
B AR R (B AN R <59, hE %)
B RKARAEE 55 K L AR ZE 10 em %, L6
A A b R — 41, 8 PR T A AN (R A, DA e
T KA (CK) 9 b B, B A A FE 3R A
T 20224 4 F 28 H 4, 4 25 R Fh 25 60 2 9 2 19 Fh
FLoREBERT L2 em A4 . WG RN, &R E
AR — B0 AR ST R B 20 Bk 098] AT 3 Y A
)45 H O J B3 50 4R L LR B
1.2.3 HRBARGHERER KBHRAT—80CH
R IR0 TR R T 28 B2 0 T TY B 32 S b A7 3% Ak, 7E A Ak 3%
FRA N 28 “CHEFR 24 ho FH JC TR 32 Pl 41 Bk H B0 T 9%
BASA 200 mL TY AR F 50 = fifirh , 28 °C
180 r/minJR 3% 15 3% 24 h 2= Dy TH K F 0.5, 6 & A R
PR B 0 TY AR B 5% 25 25 °C .10 000 r/min & 0 10
min, #1825 [ WG A B C T 28 1R K b e AR R
I FH I e B 35 # B HLAT BB &), 5 J O T 28 18 /K A
i 6% BE Digo o TH A 0. 577

FEGH AR WA 15 K (55 1 R Hk 30 6% W ifF
AT 55 1 UK RR I TR 12 Bl , 78 B A A 25 mh B8 S A AR T Y
WM 10 mL, DUSFE AR BRI JC B /K BEE S Xt IR, BB 2 d
DEE — U, FETE 3, 1 Pl I A 4 A 4 1 Ik F)
1L OX 104 L 1
1.3 HMHEEYENESHEILGIITE

PR E 40 d, WAL B BEER 30 bR (B EE
108 1 L I A 2 KR AR R BRI 1 3 T 0,
A i 2 T B K A S0 5 N I it e R A ) AR R
# F H & & (nodule biomass, NB) HBfH Bk 40 S - A
ZERNAR L 3T 4y, B AfE 4% B TR L LI 120 C
A 30 min, R 5 LA 8O CHEF M &, e 5 i T
(KFAEFE0.000 1 g) o 435045 30 4 B Al 9 i i 2R

x1 HKEREERF

Table 1 Details of alfalfa varieties

IEECRL e 7 b e
WL298HQ M. sativa cv. ‘WL298HQ’
WL319HQ M. sativa cv. ‘WL319HQ’ K b I A SR A BRA A
WL363HQ M. sativa cv. ‘WL363HQ’
B v M. sativa cv. ‘Longzhong’
WK M. sativa cv. ‘ Qingshui’ L HR AR KA BN ARG E M E SR
HA&kos M. sativa cv. ‘ Gannong No. 9’
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Table 2 Details of rhizobial bacteria

Btk S AL B AE b
G3L3
G3L4 icg M. sativa cv. ‘ Gannong No. 3’
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LLT el M. sativa cv. ‘Longzhong’
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Table 3 Variance analysis of the orthogonal test data
7 22 R Pl A5 F-J5 FI b & ¥95 F 2
A ) 0.031 5 0. 006 10. 649 0. 000
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AR Y 22.058 162
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Fig. 1 Differences in biomass between different cultivars of alfalfa
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Fig. 2 Differences in biomass between different rhizobial strains inoculated with alfalfa
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Fig.3 Leaf biomassof M. sativa cultivars inoculated with different rhizobial strains
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Fig. 4 Stem biomassof M. sativa cultivars inoculated with different rhizobial strains
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Fig. 5 Root biomassof M. sativa cultivars inoculated with different rhizobial strains
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Fig. 7 Effect of different alfalfa inoculated with the same rhizobial strain on stem biomass

W B K AR AR ) i T WL319HQ(P<<0.05) ,
) 43 59 hm 62. 86 % .51.43% (& 8-A) ; #:Fh G3L3
J5 WL298HQ My AR 2B ¥ i W 3 i T H & i A (P<
0.05) , [A] kb 43 %1 34 fn 33.04% . 150.82% .71.70% .
51.49% .41.67% (& 8-B) ; # Fh G3L4 J§ WL363HQ
FAR AR W R R E BT WL29SHQ. H & 9 %5 (P<
0.05) , A b 4 %) 3 Jm 46. 34% .50.00% (& 8-C) ;
G3L7 4b 38 vy 4% 5 b ] 22 5 A8 1 3% (&1 8-D) ; G9L4 4b
b WL298HQ . WL319HQ Fl WL363HQ K 7 ¥
HYEERETHRIS B K (P<0.05), 73 % [H
Fe 43 % 8 fm 61.90% . 58.14% . 61.90%, 52.38% .
48.84% .52.38% 138.10% .34.88% .38.10% ([&] 8-
E);#F LL7 JF WL298HQ Al WL363HQ AR /4 ¥y
Y& 2 T A A R (P<20.05) , 43 il [R] B B
125.00% . 53.19% . 71.43% . 46.94% F1 93.75% .
31.91% . 47.62% . 26.53% ; # A LP3 J§ WL298HQ
MM AW B B3 R T WL319HQ. B b 3% K (P<
0.05) , Al o 43 51 84 i 57.14% . 69.23% . 50. 00%

(1518-G);S12531 4b P WIL319HQ .WL363HQ . H 4
95 WK MAR A B3 B T WL298HQ (P<<
0.05) , [ H 43 %1 3% i 58.06% . 48.39% . 45.16% .
74.19% ( B 8- H) ; WLP2 4b # 1 WL298HQ.
WL319HQ Ft WL363HQ iy A A= ¥y &5t 35 1 3 = T Be
H 57K (P<<0.05) , 43 5 5] L 38 i 37. 14 %6 .54. 84 %,
31.43% .48.39% F134.29% .51.61% (K 81).
2.6 AERBEKSEEEERMOLERE

FE A5 A b Rl 5 AR R A e A e AR o, 0 o A
R 25 10 12 A= 20 07 B i, LR O IS ke MRS 1 2 A K
N Ik . WL298HQ i Flt I, kb 3 G3L3(2.83) \LL7
(2.89) My M 3 A= & N ¥ W % m T G3L4, G3L7,
S12531 . WLP2(P<0.05) , kb B LL7 iy 25 | M-k 4= 2%
7 3 s T HAY AR B (P<C0.05) , 431 9 17. 60,13, 65
(I 9-A) ; WL319HQ i i |, 4b 3 G9L4 (2. 39) iy 4R
HeAE RO B3 TR G3LA AMEY H A 4b 3] (P<<0.05),
Ab B G3L3(8.62) iy 25 A= 2N i 3 & T Bk G9L4 4
B H AR B (P<C0. 05) , Ab B G914 (4. 90) Ay 3 A= %



30 GRASSLAND AND TURF (2024)

Vol. 44 No. 6

Ex 0.4 A CK En
£ 03 2 ®
. 0.3 a .
&= ab ab 2
i 02 b ab o
] Y
& 0.1 4
2 B

0.0 S . N % . :

L Q & 5 R N

19%? “\qé "76" Qjﬁ?’ {\g{) f@

&
b
. 047 p G3L7 —~
£ 03 i
Sg 0.2 []g
H 0.1 ot
= -
0.0 - =
S BN
"19%2\ “\\QQ' ’5@ %@ %b A
§;\> ] &\)
di

WA (g - BE)
(=] (=) j=)
(=] —_ [38)
= puks
L E
-
-
-
AW (g - B

&5 & @
%\9‘2\

&

HAEWI R (g - B

WAYR/(g - #K)

~ 041 WLP2
®
= 03
80 a
Eﬁo_z a a ab  abh b
]
ool
®
& 0-0 N N %
SN S O R
&{ﬁ' Q Q’\),»0, O §A‘\f)\j‘o Q\‘ﬁ‘ A
Fif b

8 AREEEEZEMRE—REBEAKNREYEN M

Fig. 8 Effect of different alfalfa inoculated with the same nodule strain on root biomass
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Effect of rhizobia inoculation on vegetative organ
biomass of alfalfa

HE Long,SHI Shang-li, KANG Wen-juan', GUAN Jian, LU Bao-fu, NAN Pan

(College of Grassland Science , Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem ,Ministry
of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] To explore the biomass changes and symbiotic effect differences in various organs of Al-
falfa Seedlings under different rhizobial inoculation environments, [ Method] Medicago sativa (WIL289HQ,
WL319HQ, WL363HQ, Longzhong, Qingshui, Gannong 9) were used as materials. Rhizobia strains G31.3, G314,
G3L7,LL7,LP3,G9L.4, WLP2,S12531 were inoculated as treatments. Samples without rhizobia inoculation were-
usedas control. The differences among M. sativa cultivars after inoculation with rhizobia, the differences among rhizo-
bial strains, and the interactive effect differences between cultivars and strains were comparatively analyzed. [ Result]
Among different alfalfa varieties, WL298HQ had the highest biomass of root, stem and leaf. Among different mycor-
rhizal treatments, the root and leaf biomass of G91.4 was the highest, while the stem biomass of G31.7 was the high-
est. Under the interactive effect of variety and strain,the WL298HQ alfalfa inoculated with strains G31.3,L.1.7,G914,
and LLP3 as well as the gannong 9 alfalfa inoculated with strains G3L.3, G3L7 showed enhanced leaf, stem, and root
biomass accumulation. lL.ongzhong inoculated with strains G31.3, WLP2, L7, and 1.LP3 as well as the Qingshui in-
oculated strain WLP2 in longum showed inhibitory effects on the accumulation of leaf, shoot, and root biomass.
WL298HQ showed the strongest partition effect with strain LLL7 on the biomass of stem and leaf, with the best match-
ing effect. [ Conclusion] The WIL.298HQ and Gannong 9 inoculated strain G313 showed positive effect on leal, stem
and root biomass accumulation. The inhibitory effect of WLLP2, an inoculated strain with long neutralizing Medicago
clear, on the accumulation of leaf, shoot and root biomass, and the partition effect of the symbiosis between M. sativa
and rhizobia on biomass dry weight followed : stem=>leal>root.

Key words: Medicago sativa;rhizobium ;nutrient organs ; biomass
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