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( Arbuscular mycorrhizal fungi, AMF ) WfEF, AR TY RVGrHb X BCEFE, (RHEHOL LR, S | AR ER
TR, WEAER (CK). Hff SM (SM). £ AMF (AMF ), IRAGHF (SM+AMF ) DU, il il XX g 5
SM 5 AMF X SA6 E AR | i . AR SSR IR AR TR 0 WO S R 52 m . 45 2R 3R I . /2 SMHAMF Ab3rb, TRTAR EL TRy 3
FNEERE o PR A iy, (PR e /L, AR R RE Ty b, ™ . LR . BRI . KA. AL
. ’EEF B, BRI B T AL B, KRB SM 5 AMF [P AR 5 CK M, SM%‘zAMF SRR AE A
K, fERE R, SR, (HSM M AMF A2 MIEE &S . £ SM ABF, W EHARSEMA. . SRR
F CK, tﬁﬁmﬂﬁiﬁ% AMF. 7 AMF b3, HARRE /) B30T SM A, 25 T30k, Wﬁé#%%ffﬁfﬁ'i’@‘i\ B
B BEST AR AT SM R . Ik, SM I AMF ¥IREAFIREEE AL E 0. B, AP0, BREPOR R . eV
FARYE 1 LRI SEAE BT A I, FR AR R RN AR B U B TR SRR ﬁ?ﬁ%WEE’JFEﬁWM

KR EACHE; NUBE MERRER; 75

RESES: S54172 S182 MEAREE: A

Effects of Rhizobia and Arbuscular Mycorrhizal Fungi on Nodulation, Yield
and Quality of Medicago sativa

LIU Yi, YUAN Ling'
(College of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract:  Objective It is beneficial to explore effects of Sinorhizobium medicae (SM)and arbuscular mycorrhizal fungi (AMF)
on alfalfa (Medicago sativa) growing in acid soils, to extrapolating the forage crop and promoting development of animal
husbandry in Southwest China, so a micro field experiment was carried out. Method The experiment was designed to have 4
inoculation treatments, i.e. CK (blank control); SM (inoculation of SM); AMF (inoculation of AMF); and SM+AMF (inoculation
of both SM and AMF) and carried out to study effects of the inoculations on nodulation, nutrient uptake, yield and quality of the

alfalfa growing in an acid yellow soil, typical and representative of the studied region in Southwest China. Result Results show
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that the alfalfa in Treatment SM+AMF had more nodules, though smaller in size, a higher mycorrhizal infection rate, more
rhizobacteria and mycorrhizal fungi infection sites on root surface, higher N fixation efficiency and a higher P absorption capacity
than those in the other three treatments. Besides, the crop was also higher than the others in yield, contents of crude protein, crude
fat and ashes, and accumulations of N, P, Ca and Mg in shoots, exhibiting significant synergy of the two inoculants. Compared
with CK, both SM and AMF promoted plant growth, increased forage yield, and improved forage quality, but no significant
difference between the two in these effects. In addition, the crop in Treatment SM was higher than that in CK in N content and
accumulation of N, P and K in shoots, and higher than Treatment AMF in whole plant N accumulation. AMF stimulated the
activities of nitrate reductase and roots, thus improving NO; assimilation and nutrient uptake, which explains why the plant in
Treatment AMF was higher than that in Treatment SM in P, K, Ca, and Mg content and accumulation in shoots. =~ Conclusion

Both AMF and SM can promote uptake of N, P, and K by alfalfa and improve yield and quality of the forage to a varying extent.

Therefore, inoculation of SM or AMF, particularly of both, is beneficial to cultivation of alfalfa in acid soils in Southwest China.

Key words: Medicago sativa; Rhizobia; Arbuscular mycorrhizal fungi; Nutrients
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Table 1 Biomass and nutritional quality of upper part of Medicago sativa
A4 Biomass/ (kgem™?) H % i 5 Nutritional quality/%
b3 MR L
Hh F R ML MLy HL4F 2 K5y
Treatment Root shoot ratio
Shoot Root Crude proteins Crude fat Crude fibre Ashes
CK 2.04 +0.09¢ 0.35 +0.04c 0.17+0.03a 17.56 + 1.34¢ 2.62+0.21b 28.45+2.33a 7.42 £ 0.36¢
SM 2.34+0.11b 0.32+0.02d 0.14 + 0.04a 19.06 + 1.28b 2.86+0.18a 27.36 +1.98a 8.05 + 0.34b
AMF 2.25+0.19b 0.37 +0.03b 0.16 + 0.05a 18.56 + 1.78b 2.83+0.25a 27.95+3.28a 8.34 +0.28ab
SM+AMF 2.67+0.24a 0.52+0.10a 0.19+0.03a 19.81 £0.98a 2.95+0.28a 28.17+2.67a 8.66 £0.17a

[ =5 /NG FREAR TR 2678 4b B A) 25 5 B % ( P<0.05 ), F[Al, Note: Different letters in each column mean significant difference

between treatments at 0.05 level. The same below.

#*2 SM# AMF ML EBIR AR BE

Table 2 Root infection of Med

icago sativa by SM and AMF

HJ¥ Nodule

b7 AMF 5%
Treatment Infection rate/%
Number per plant Weight per nodule/mg Total weight/mg
CK nd* nd nd nd
SM 17.14+2.50b 85.49+8.13a 1465.3+121.52a nd
AMF nd nd nd 30.15+3.15b
SM+AMF 33.22+4.77a 40.3714.02b 1341.1+126.74b 37.51£3.42a
* REGME] . Not detected.
F 3 ##h SM 1 AMF W ZEEEA D EBERRIF T
Table 3 Inoculation of SM and AMF on some physiological indexes of Medicago sativa
E il B L G 14 AW
pog:il
Chlorophyll Nitrate reductase Root activities
Treatment
/ (mg-g™t) / (mg:g*h™") / (mg-g-h™)
CK 3.05£0.22¢ 0.17£0.03b 2.01£0.24b
SM 3.45+0.37ab 0.31£0.08a 2.17£0.19b
AMF 3.32+£0.31b 0.35£0.09a 3.16+0.30a
SM+AMF 3.52+0.25a 0.38+0.06a 3.22+0.26a

24 M EMAESESESHREE

F AT, KA E TS M L A L) SM+AMF
AhFRE R, SMOF AMF IRZ (HFE T25R ), CK
WA; B, BF. 85, BESE SM+AM Al AMF Z[A]
TR ELR, HEEST SM M CK, HTFHSHE
w2 YRR, e RA . B, B 8. B
F AL EE L SM+AMF 4bHE =, AMF IR ( &Rk

E=NSA
B

b, BEMLT SM), SMEE= (45, SR EY CK
AHEL, BRI B EKF ), CK &K,

S ETE A SM M AMF Z 5, 43 DE BRI
AR, o EaAPri . B R BRI AR 23 L
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Table 4 Content and accumulation of nitrogen, phosphorous and potassium in shoot of Medicago sativa
Ab 3R &1 Content/ (g'kg™) HEH Accumulation/ (g'm™?)
Treatment N P K Ca Mg N P K Ca Mg
CK 28.1c 7.9b 26.6b 4.5b 3.7b 11.46d 3.22d 10.85d 1.84c 1.51c
SM 30.5b 8.4b 25.7b 4.2b 3.5b 14.27b 3.93¢ 12.03¢c 1.97¢ 1.64c
AMF 29.7b 10.5a 29.7a 5.5a 4.3a 13.37c 4.73b 13.37b 2.57b 1.94b
SM+AMF 31.7a 11.4a 29.2a 5.7a 4.4a 16.93a 6.09a 15.59a 2.94a 2.35a

X R G E e, H DL SM+AMF 23 g5, Uil SM
Ml AMF JRYL LW E TS 2 )5, SM Al AMF JHAERIE
BIEYUR TSI EE T, S IE TS A Yy i iy
i, PR R R, EIRETRGE, EIR A R
HAPMERON, B & RO s .

P 1 pHS.42, HAP SM B AR , AU
PEEAEE A A K, T L O e e AR R
EWE AR LT, $:80 SM Resim B A, W H
T AT R E T . 76 SM+AMF ZhBErp | 250
B OSM HIM, AMF LR WS T AMF. 7EJE K
MR R, MR 0 TAA FISF4ER R, 4k
AR B AN ML BEL 1S, AMF [0 W0 2T 4k K A1,
WRE WAL T BIf . RO FBERR G, AR R A
i R R A LT R, R R R A %
WETERT, SM+AMF AJ GEHE I SM I AMF JE YL AR
RIS, PEIESSR AL R AR, KA AR A AR
BN, 5 SMAHLL, SM+AMF BRI Z, BV,
EW AN LR TAUR, nREH A 25 T sg ik
IEAh, SM+AMF if ffi ACs R SR K, 16 I AR
[ B RCRA Tt .

5 CK Mk, M+AMF. SM fll AMF g &5
Tk A R AN R I SRR M e A g R,
M2k E S 50RO L, R R SR
2 FHIGROGA R, B4 R SRR R P
R, NOT BRI AR M EZIEA,
Tl BR A SR A fL NOS IR A NH,P, AMF 1458 3L
TGPE, A4 T NOs [Flfk, ARk, #m
MRS RN RE, R, 78 SM A, g1
M bR AR R T AMF, Ul B AR [ AL fE
TR LR RS I R AR, MUIR 2 K
ANy, AR U I e 3 NOS | il £ Rk 42 48 1 f

A7 SM A AMF A 25 T m 2 R AR,
TE R A AT RS

WA RRAYERERAHNGES R, 5
Fr oW — g B IEAHEPY . AMF Ml SM+AMF (1)
WA B E ST CK Al SM, & 7& #1350 ms | 4
B OB AR R BN, S RIET A
gl 2, WRAMER 2] 2 A L3, BEY K
g s = s = e I I N 7 N I
. SEIRER . BEIIMRSE ) TIVAAR LR, PRk
BELOES . BEMAEWIAR RO JFREAFEEEE .
AN AR, PR UEA ML LY Xl BE R A
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4 Zt
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