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W OE. WER B E R (AMF) AR B 7E A =R (N) AR VR T IZ 8 58 % = E A7 o — B
B P 2R BR BE 4 ( Paraglomus occultum ) FN = FEARJRE B ( Rhizobium trifolii) , 43 AT E X A =t 4B K 6
GAER M A N RS B & i DL N [RAAHOCER A M 2, S5 3R (1) SR — 4R AMF SRR I8 1 DL &
BREHeRh AMF FIURUR B 24 B8 00 7 A = p bk e D) 22K i R B b B AR B R Ak
F b AR G & RSOCE PR 7 N & &t X R R 800 & B G 42 R > F— AMF> 5§ — HUR >
RFEFPAL PR, (2) BEAHER AMF AR B W50 0 7 1 =i v R RS IR R A e R A AR |
BABEN A ZR AR & &, WERTE TR N R AR OC B QR R 340 L5 | IV R O i | A 2 T
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Effects of arbuscular mycorrhizal fungi and rhizobia
on nitrogen assimilation of white clover
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Abstract; Symbiotic microorganisms such as arbuscular mycorrhizal fungi ( AMF) and rhizobia (Rh) both promote host
plant N acquisition, but whether and how the combination affects host plant nitrogen (N) assimilation remains
unclear. To clarify the role of AMF and rhizobia on N assimilation in white clover ( Trifolium repens) , the effect of single
or combined inoculation with an arbuscular mycorrhizal fungus Paraglomus occultum and a rthizobium Rhizobium trifolii
on plant growth, photosynthesis, leaf N and amino acid contents, and the activities of N assimilation-related enzymes

were analyzed in white clover under potted conditions. The results obtained were as follows: (1) The plant height, stolon
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length, leaf number, shoot biomass, total biomass, chlorophyll b and total chlorophyll contents, steady-state light
quantum efficiency, and leaf N contents of white clover were significantly increased by single inoculation with
Paraglomus occultum, single Rhizobium trifolii, and combined inoculations of Paraglomus occultum and Rhizobium
trifolii, along with the order of combined inoculations of Paraglomus occultum and Rhizobium trifolii > single Paraglomus
occultum > single Rhizobium trifolii > non-inoculation control. (2) Combined inoculations of Paraglomus occultum and
Rhizobium trifolii significantly increased the contents of various amino acids including alanine, arginine, asparagine,
aspartate, glutamine, glutamic acid and histidine in leaves of white clover, and distinctly improved the activities of
nitroreductase, nitrite reductase, glutamine synthetase, glutamate synthetase, glutamate dehydrogenase, asparagine
synthetase, and aspartate aminotransferase. In addition, the introduction of Rhizobium irifolii significantly promoted the
colonization of Paraglomus occultum to roots of white clover, suggesting the partnership between the two. Therefore, it is
concluded that combined inoculations of AMF and rhizobia promote N assimilation, generate more amino acids, and
further promote the growth of white clover by activating the activities of N assimilation-related enzymes. It is further
demonstrated that AMF and rhizobia have synergistic effects on promoting N assimilation of white clover.

Key words: arbuscular mycorrhizal fungi (AMF) , rhizobia, white clover, nitrogen (N) assimilation, amino acids

43 %

M\ K B HR H 7 (arbuscular mycorrhizal fungi,
AMF) J& H I 2 AR B AT 2 BL TR, S AR A A
JETEAR R R TIE AR S 22 (2 A X A (N) (W
(P)ZF LR B, AMF #5 B fig 35 48 9 W i+ 3
HARESI N R, B8R (NH, ) & AMF HRAMA
22 FEAYWIIE K (Xie et al., 2022) , AMF ¥ /n1E
FAE WU S 2 R S AR R R LR 22X A N
M BTRR R Ik 74% (5K B At & T, 2018) , L,
AMF X 15 EHEY N iR i 2CE 2, HREE
(rhizobia) J& T b a WA AL 2= (R PEAH TR , 768 R}
VEYIAR B 2 FE P MU IE , AT 7 JE AR IR & | i
74 Wy 1 2, 5 B R 9 3K B N ( Masson-Boivin &
Sachs, 2018) ., Ren %5 (2019) WF5E 0], 58— 4%
FRAHLE B A H2Fh AMF FIAR YR o 58 REfE 2 2 RHEY)
AW R N K- R i SRS R R
S T R AR B S AR T AMIF AR SR T IR
BHEAPN TG T B R G N I (Saxena et
al., 1997; Blilou et al., 1999) ., FiRAF7E45 R M
AMF AR BB S H Mo 15 5 N i 23k 2
R, 1 B — 2B T, R I P 4 A BE AR
S RMEY N = = ( Trifolium repens) 1) N [ 4k,
HRETAANERE

FEAR N - 3 SRR B E RS S A (NO, ) A
RS ONHL ) A5 AL, FUA 33 T ML I Ak
R SR | AR AR A ALARUS AR AR P BT A
ML mRfe S BHEEZREEN S5, YR
NO, 7EAH R i I B ( NR) AF I F & e 9 ik Ji Bl v

A (NO, ) |, 2 Ja 76 A 52 i J5 i ( NiR ) 1 H
T4 NH," (Serralta et al., 2020) , NH, 7E4%
LM A B (GS) A ATP B IE VR T, £ s
ZAMENE (Gln) , F38 3 4 2402 & WL ( GOGAT) fii
LA B R (Glu) , it GS/GOGAT #4% [A 1k 4=
A LA, Bk A2 [F AL R BRI NH, " 23K 95%
(Hirel & Gadal, 1980) , 7% B2 i &L (GDH) &
GS/GOGAT it #h i 42, A Mtk NH,”
W B i = B GDH A HE AT /R, M 4B & R Glu
(Hodges, 2002) , T K & & B2 ' & i ( AST) 17
TR i (ALT) &% GS/GOGAT i& 12 JE B 1Y
Glu AL LR & 22 (Asp) TN R (Ala) , K%
Pk e ( Asn) S A AR 390 2 532 i 0 E2EA AL N JE
Z—  HoB W52 KA & L (AS) 152 M (B
MWk ,2018) . HAET, EAVERE AMF F1AR B P& B A
FER 1 3 N R4 K B 52 e

H =My 4R GRMBCR AR I AMF A
RAFSERME, AR E AR P okae Jrog A
PROFITREL B 11 R i A T, JR S i R ) R
Fofr AL B A D0 B 9 5 (R 3R 4 2004 ) ASBIF
FEIE X AT B — RS A AME AR SR
BT =i AR K AR N S =R
2153 K N [RIARAH SC il 6 P 5

1 #B 5T &

1.1 iR+
H = Rh 5 B AL Bl RS Xie 5
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(2020) M RTHADFSE 25 5 26 FH AMF B R B S Bk
%%(Pamglomus occultum) , P EMAREFEREER
PSR P2 ( BGC) #2431t 22 (4 = i a Ak ¥ % 3 A~
HUa, AR IL R AR R AW 24 0 53 07 3 2 6 7 %5
W i B AMF AR E 20 N9, fER
= I BH IR B ( Rhizobium trifolii) FH [ 4L G A
W TR O A B O PR ARE | 28 B T R I A 8
FRHTEAL TR IR AR, PRI TR K B T 40 mL
WARIEFREE R 76 220 v - min” 28 °C F 1595 18 h,
BT mL BB T 20 mL KB F5 5 p 76220 ¢ -
min" 28 C F4kLE85 92 3 b, BAJG 8 000 xg B 0> 2
min, 7 FIE R, FIC TR K il o Bl Bk R 4.27 %
10°CFU » mL" (0D, 4 0.3)

b S AV Lk 3/1(V/V) G
EIR KA (0.11 MPa, 121 °C,2 h) fiybFn+ iy +
FHEAM RN, W R AR KRR E R
WA RIS YD AR < 4 mm BT VD X5
SRR RS N 042 15 em , F H 42 10 em 5
12 em, %% 1.3 kg HEJF .

1.2 I it

B S I LI B0 B N A D Ol
(control) AZFP AR 8 B ( inoculation with Rh)  $EFh
AMF (inoculation with AMF) (Bt & #Fh AMF FIAR
@%(inoculation with AMF and Rh) , B Ab G
8 ME A BEPLHES 3L 32 45,

1.3 EWEEF

PR A =M FPRT, T 95% £ AT 0.525% IR
SARREA 3 PP 54T R AITH B 5 min, K
THUE S W, Z 51 8 30 B0 Fh 1/ 78, 46 Fh e 26 4 4%
B SRR A 3 R R R 12 B/ R
P4 B 14 A 42 A Ak 4L JFE e B 0 o AR R 1 A B 2
BEAEHEAD 10 mL = b R AR R B B B YR, O EL T %
Tl —F TS 7E — i R R T T A MR U0 30 min; B2
A AMF Kb BZKE 100 g B2k 48 25 T AR T4
B FR s BEA BERD AMF FIAR R B AL BUJE K 100 ¢
W S R 48 55 B AP R TR 85 L 5, OF BT 3k #h 1 1
SEAE = FOARR B A R BOR M 30 min, Z 5K 10
mL = AR R D TR A R A B A 5 b R
Tofooxel 2 TR A S5 K A 1) B S R 0 R 1 R R —
BRI TR P RV, I ELRR T R R IR Y A K B
= M- MR B R TR P 30 min, AR RS AR B A=
KIE—ADIAEE AT 0B K E W3R, E IR
900 Ix, i &N 28 C/23 C(HK/BR) , 25 3M

XM RE N 68% , 7 MW T 45 90 4 o ' LA sk e A 58
Z IR S R MW B 5 0 R R T oAb 5
4y BEH 17.00 BE7K 100 mL, 55 3% 12 J8 )5 45
1.4 R EK R ERIERNE

RN = 7 g L i L N RN IR D3
AR AR AR, BIVRE AR AR = | B3 R 2R B R AR
it . SR FluorCam M4 28 56 R AN kAT 76 14
M E 4 R 9 SH,

AR AR R G I E SR B Phillips A0
Hayman (1970) i 7775 , IR LR R YL R0 AMF 7
PR B B S LA ) BARBE K EE I B 4 He, i
SRR A IE R 4 (2016) Ik, AN
il s K v T Ak R SR FH TR T Ak 2 43 BT A
(Autochem 1200) 734, R & RERHA L 4
fiE K B B, B A G L DR B Tk
( Liyanaarachichi et al., 2018) , 2 J& 7 & R A (4
i — o % BX A ( Shimadzu LC-20ADXR # Applied
Biosystems Sciex Q-trap 5500 Fii%{%) 4#7 .

I 5 il T A i T P T A R P e b 9k
(Cervilla et al., 2009) , VA FR i Ji B % PE I E S
M8 Ogawa %5 (1999) 5k, A& TRA B 2 4K
P& Singh Fl Srivastava( 1986) ) ik, RHXIIH =
552007 ) BY 7 75 D A8 4 28 IR It S B G 1, R A% Tk
JHie 45 BTG 1 ) A 2 MR Shifrin 25 (1974) 907 5,
TN SRR Bty S T AR R 4 B T e S T 0 P 0 AR i
BURIEE (2013) BT . A7 2 e e 6 B 2 2 IR
Husted 55 (2002) 17 % FE AR e, BIFREL 0.2 ¢
WERE S, A 3 mL 50 mmol - L Tris-HC] 2% &
(0.1 mol - L Tris,2 mmol - L MgSO, .2 mmol -
L AR 7R BB R 40 mmol - L7 REWE ) BIF B 5, 4
C 10 000 xg &> 15 min; M 0.7 mL & W, fin
A 1.6 mL 2w % (80 mmol - L™ MgSO, .20 mmol -
L' L-Na-# & B2 F1 20 mmol - L™ L-E B & R ) LA
} 0.7 mL ATP ¥, 1R 2) 5 8 T 37 CF /i 30
min, Il A 1 mL & A5 (0.2 mol - L =5 LR,
0.37 mol + L' FeCL,#1 0.6 mol - L' HC1) , &%), &
4 10 min J5,F 5 000 xg &> 10 min Ji5 BUH: 13
T, 7E 540 nm T2 W OGAE
1.5 BiB&IT A

i SAS®H 1 (9.1.3v) ( SAS Institute Inc. ,
Cary, NC, USA) #E4T /7 24301, R FIXE 5 #1 2
VLT LR,



1216 |1 I G/

43 %

2 RS540

2.1 B—sBE AT AMF FNiREE X AMF 23
H=MRRZHFMm

REFP AMF B A8 R AR R R & 30 R AR B R
e TR AMEF B RIARIR 2 nT WLEEARZ5 4 (D 1)
Hrp B fp AMF B9 A = E R B R U E R
(77.9+7.9) % ,BEA D AMF AR I8 B A9 HiE AR AR
ZEMNEEREE N (92.8+5.8) %, XM
RS T AMF X = AR R R YL,
2.2 B BEAHEM AMF MREBEMNA=MHAK

a=A

RGBT H=ER (KD, 5
ANEEFPT REAH B, R P AR R TR S S R TR
WL K AR B A U K B E
RS T 9.3% .49.4% 14.5% . 19.9% FiI
18.2% , 101 %F i~ &8 A= ¥ & T W 3 5 5 B Fh
AMF S5ECA 2R AMF FIAR R B 35 8 &/ T A
MR R R AR MR B A
AR E AL AR YR, SRR AMF 23 2 S
T 12.1% 48.7% 34.7% 32.9% 22.6% 1 31.0%,
HRA 45 b AMF F0AR O B 40 B 48 % T 22.5%
202.6% .54.9% 74.1% 30.2% 1 66.3% ., 7] W, Bk
B B AR R A A R £ 1R R B O T
BRE Rl AMF X AE AR A K B4R SR A I A BOoRn A
Yyt bR T B R AR 1A
2.3 B—sBEA M AMF MIREEX A =HHE
ZEENEMN

WE 2 fiR, 5 AR ERh A BEAR L, BB Pl AR
FALER E R TR b LA SRS &, 5
BIEE T 42.5% 1 20.8% , M Xt 44K a B E
M, BAEEFP AMF 56 G H2 R0 AMF FIARJE 13 1 12
FRETHSRE a HRED ALAMH RN T &,
FAAERD AMF 20 425 T 30.4% \72.6% 38.3% , Bk
G R AME FUAR 9 W o 4R E T 41.6%
102.6% ,53.1% . AJ UL BK A5 22 F 0 i 4 25 5 /2 1)
PSRN A AR T A A AR R TR B AMF
2.4 B BEAEM AMF MRBE X A =M
ERHASHNH T

HI I 3. A—C Al o0, SRR EAH L, BRpz b
AMF AR P& X i 7 e KOt i F 208 (QY _max)
P JC W T A R AMF FIAR 8 T 119 Ab 2

QY _max BERT T 31.4%, W] UL BAAERNAR G
W HRAERD AMEF S-S 3ER AMF AR 1R 4 5%
PEE TR RS NE TR (QY Lss) , B F AL
TR ARSI K (NPQ_Lss)
2.5 B BEAEM AMF REE A =/MMHH
N &=H# M

SRR L, PR R AR IR TR | LB R AMF LU
KMERGHERD AMF AR o 09 1 =it N & &
S ERE T 9.6% .18.8% 1 30.3% (& 4)
AL L RGP I e N B e (10 3 o R
T A AR R 5 AMF
2.6 B—SEBEAEM AMF MREENA=MHHE
SERSENXM

SRR L, SR AR R TR R T
A Ala Gln &8, 73 8¢ T 27.5% .38.8%, it
HREAR T Orn &5 (FEAR T 48.3%) , 1M XF Arg,
Asn  Asp Glu Fl His ¥ 5 JC i & 52 5 FRLEEFP AMF
DL A e AMF FIHLR DA 34 o 2B 4 8 1 1 =it
M H ) Ala,Arg Asn Asp . Gln Glu His & &, HL4%
Tl AMF 43 %1 32 & 7 80.8% . 104.5% . 115.4% .
34.1% 99.5% .64.7% .103.1% , B &5 HaFh AMF FI
M98 B 20 W HR W T 98.9% ,227.0% . 114.4% |
56.8% ,101.4% .45.5% . 154.7% , 34 W Z AR T
Orn &, 7 WIFEIK T 28.6% 39.5% (% 2), 7]
UL B HE A AMF AR 8 186 (= it i s 5 R
FrE R SRR
2.7 B—sBEAEM AMF REEN B =/MHMHH
N [E 4k 18 56 B & 1% B9 %2 M

SR A BAH HL, SR FRAR R A R
T GS .GOGAT .GDH ,AS | AST i ¥4, 43 il 4%
5 25.0% .13.6% .25.5% .26.9% .36.0% ; .45 ff
AMF %3 #% T M A 9 NR  NiR , GOGAT ,GDH ,
AS AST i% 1, 43 542 8 T 29.3% .33.6% .33.7% .
26.0% .44.1% 36.8% ; B &5 12 A0 AMF FAR 7 14 Ak
P E L E T M B9 NR NiR . GS .GOGAT ,GDH ,
AS AST {6, 43 542 5 T 64.3% .85.5% .39.8% .
58.1% 51.7% 68.2% 57.1% (% 3) . ol W B4
FERhXF N [a] Pl A 56 B M A 3R T ROR B s T
o —JL R,

3 W5 E®

AT, AR B AN R IR T AME X
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E 1 AMF X BE=MERRNER
Fig. 1 Root colonization of white clover by AMF

= AR R 1R G, 3R B AR R 1R 51 A A R AR &
DA TR AR B9 TR i, JH it PR 2 AR R 1A 38 ok 11 606 A2
AMF Xf N 75K, AR THRZR AMF (Y (Xavier &
Germida, 2003) . MeAh, MR B4 & T SRHEY K
PN K O T ILERR R N N AT P P, SR}
TP N RORAEAR R F I F PN,
I AMF A5 ) T2 gEAE bR X P AW e, R, SR}
PSR AL AMF 95211 C LN, fE JE AR R B
I B (Liu et al., 2020), # A F T P By
e

ARBFFE e A B R AMF FIHLJ B0 1 =0t
AR IR FERSCR B3 v T B — 4% R, R AMF

*1 B—siBSER AMF MRERXNA=SMHE KA

Table 1

Effects of single or combined inoculation with AMF and rhizobia ( Rh) on growth of white clover

AEZERE

b
ik Stolon length

Plant height

- 8 )i Biomass (g, FW)

Treatment (em) (em) Leaf number 1 F 3 Shoot 1 F 3 Root 12 Total
A ALt R 22.75+2.05¢ 2.15+0.56¢ 11+1d 2.18+0.19d 0.48+0.08c 2.66+0.19d
Control

AR B 24.88+1.55b 3.21+0.31b 12+1c 2.62+0.22¢ 0.53+0.05bc 3.15+0.22¢
Inoculation with Rh

HFh AMF 25.50+2.20b 3.19+0.31b 14+1b 2.90+0.24h 0.58+0.04ab 3.49+0.27b
Inoculation with AMF

RN AMF FIRL R B 27.88+2.10a 6.50+0.48a 16+2a 3.80+0.32a 0.62+0.05a 4.42+0.32a

Inoculation with AMF and Rh

e SRR TR RN 257 B3 (P<0.05) . Rh. HUEH ; AMF. MEEMREE ., FIE,
Note: Different letters following the same column mean significant differences ( P<0.05). Rh. Rhizobia; AMF. Arbuscular mycorrhizal

fungi. The same below.

I R B2 Fh o4 B Control

I P # Inoculation with Rh

B 57 AMF Inoculation with AMF ab &
I 1% A AMFAI MR 9 1% Inoculation with AMF and Rh

b

ab &

MaR R G
Chorophyll contents (mg. g™)

i Ra M4 R b ISy
Chorophyll a Chorophyll b  Total chorophyll

IR AR R R Ab B ] 22 573 B 3 (P<0.05)
Different letters among treatments indicate significant differences

(P<0.05).

B2 B—siBAER AMF MIREE A =M
MHEREa HERDMEHEREENEN
Fig. 2 Effects of single or combined inoculation with
AMF and rhizobia (Rh) on leaf chlorophyll a, b, and
total chorophyll contents of white clover

RO B ™ A T Dh R 2 e R gEAE A K X
Talaat 1 Abdallah ( 2008 ) 7£ #x & I (1 W 5% 45 S —
B, MR AME XF = kA K R U] A R
AR R 5 I ABRAR 2 T HEAR A N SR FIE N A
i, ARHE T =R R T AMEF B R G R el
= A RRHR R D AMF 592 K4 gE— 9 kK
AR AR 2R FIAR SN B 22 36 7K 43 R334 B W AT L

ABEFE B — Tl AMF FOHS 9 B 14 & 18
mretakE b LSRN R, IF A
AMF FIHRIEE o E— 20 5 17 X Ah s s, Ak, 16
BRI A =M AR QY _max Fl QY _Lss 4k
WEE T ARALFAAR, 1T NPQ_Lss 25 B &K T
AREEFHEAE . QY_max Ml QY_Lss J& 064 MRS Y f
RS, NPQ_Lss 4218 2 B 3 & fe LA I RE IE =Xk
KEISE (NS 2022)  BEA R AMF FIAR
TR TR, — 7 T v A PR i R O R Ak i 0O DA K
S H L B A S, S — T A AR R ' R
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A BOOGE TR, B RAETAE; C. REIDCHTOCAK ; a. R4EF I b MR ; c. 50 AMF; d. #F AMF
FIHRIE T
A. QY_max; B. QY_less; C. NPQ_Less; a. Control; b. Inoculation with Rhj ¢. Inoculation with AMF; d. Inoculation with AMF and Rh.

3 B—gEAEMN AMF MREEXNA=HHERRASHHIZN
Fig. 3 Effects of single or combined inoculation with AMF and rhizobia (Rh) on leaf
chlorophyll fluorescence parameters of white clover
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507

MR N
Leaf N contents (mg- g'')

Pagiid HAARBEE  HEMAMF  EFIAMF
Control Inoculation with Inoculation with FAR I8 B

Rh AMF Inoculation with

AMF and Rh
E 4 B—siBXAEM AMF fREE X
A=MHiE NSEHIME
Fig. 4 Effects of single or combined inoculation with
AMF and rhizobia (Rh) on leaf N contents of white clover

DIRGERB  RBE T = R RO A 7R W B KA
R R, Htl, B R AMEF FIRR I 1R 09 A7 bk
WAEBESEERE, MK RKELA ™
YA AEYIAR 22 AMF USSR B AR AR T R s
ABEFE Y B R R R TR B AME 4 I 2 1 0
H=mi 5 N & A MMkt N S &R
FET R, FEE OREYAE N R
P LR B YA OC , PR AR IR B [ N S iy ATP
il & RN EE TR, SRME Y AR 098 i 75
P, 1M AMF KBRS 22 250 T P BYFRERL
K, AMF 76 AR JR T -5 0k 57 A b 36 A o 7
PEHEARIE I B 1 P, 3 5] 2 o A AR 22 1 /UK
F(Xie et al., 2022) , Arg & AMF H# 22 tp & LR
EEIR) FEERA SR S 2 AR AR
90% ( & 1,2008) , I, Arg X R N (555
RN EZEEH, AWFIEIESE R AMF W25 525 T

x2 B—gBEEMAMF AREEMNA=MHHEFESERSSHNXM (26 pg-g')
Table 2 Effects of single or combined inoculation with AMF and rhizobia (Rh) on leaf

amino acid contents of white clover (Unit: pg -+ g")

A AR AR TR AMF Rl AMF FIHLE B
Amino acids Control Tnoculation with Rh Tnoculation with AMF Tnoculation with AMF and Rh
PEER Ala 41.92+1.94d 53.45+1.03¢ 75.81£0.89b 83.40+1.00a
R Arg 22.37+1.55¢ 25.91+2.34c 45.74£2.87b 73.14x1.84a
RABEME Asn 454.65+21.58b 692.03+14.80b 979.30+30.34a 974.77%2.15a
KA Asp 145.73%5.46¢ 149.61x7.54c 195.45+2.69b 228.56:8.65a

A 2B Gln 33.34+0.43c 46.29£1.91b 66.52£2.07a 67.15+0.5%
AR Glu 318.7428.92¢ 326.95+5.35¢ 525.16+19.12a 463.92+8.62h
{HE M His 9.0320.71c 10.70=1.15¢ 18.3420.63b 23.00+3.67a

5 5% O 2.38+0.08a 1.2320.01d 1.70£0.04b 1.4420.04c

I F—ARFHRR2ZESBE (P<0.05),

Note: Different letters following the same line mean significant differences (P<0.05).

Arg i, Arg B A U 50 1 W 2 e 0y w44 AT
DA 2 40 i 50 24 (B ik i R AR 42 2007 ), BRA
LRI R ) Avg B 5 0 R T R R R
IR IR , X 5 -7 T R 25 (2014) fE 4 5 B4R AM
LA AR PR B 48 2R — B, 3X R B AMF FIARJE B
B R R BN T Arg i L[R2 0 A Ak
AR AT i AR IR . Asn 2 ARIE
) AR A PR 2% N BB 2R X (R,
2018) , PRI, B4 i AR U AT L BB AP AMEF BE
W E PR Asn 09I BES 4R AD AME FIAR R A0 21

HABREN, BERS T 0 = &5 mn
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Table 3  Effects of single or combined inoculation with AMF and rhizobia (Rh) on the activities

of leaf N assimilation-related enzymes of white clover

N [ A AH S Rl 175 4

PEFl AMF FIAR 98

A o KX 8 HE AR R AMF S

Activities of N assimilation- . . . . Inoculation with
Control Inoculation with Rh Inoculation with AMF

related enzymes AMF and Rh
i TR 0 s it 12.89+0.52¢ 13.56+0.53¢ 16.67+1.00b 21.19+0.38a
NR (pg-g' - h'FW)
IV fiF§ R A0 D it 16.21+0.62¢ 17.25+0.67¢ 21.66+1.13b 30.07+0.61a
NiR (pg+ g’ - h'FW)
A ARG A 9.79+0.86b 12.24+0.73a 9.24+0.93b 13.69+1.13a
GS (A-g'-h'FW)
B AR L 61.80+0.84d 70.22£0.77¢ 82.65+1.87b 97.73+1.82a
GOGAT (pmol - g - h'FW)
4 o I B A i 12.29+0.33¢ 15.42+0.12b 15.48+0.20b 18.65+0.42a
GDH (pmol - g" - h'FW)
R ATk e I it 220.86+4.95d 280.17+6.12¢ 318.21+8.35b 371.53+2.38a
AS (pmol + g' - h'FW )
KA H Wik A 8.25+0.20¢ 11.22+0.34b 11.29+0.16b 12.96+0.11a
AST (pmol + g + min' FW)
[E A 3.70+0.02ab 3.62+0.93b 4.11+0.15ab 4.59+0.04a
ALT (pmol « g" - min FW)
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BHERMA AR &, B ERI T A N R[4
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