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Effects of Inoculation of Glomus mosseae on the Growth and Nutrition
Uptake of Melilotus albus Desr. Under Water Stress and Phosphorus
Deficiency Conditions
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Abstract A pot experiment was conducted to investigate the effects of inoculation of Glomus mosseae on the growth and nutrition
uptake of Melilotus albus Desr. under water stress and/or phosphorus deficiency conditions. The pot trials include two levels of soil
relative water contents (35% and 65%) and three levels of phosphorus (0, 25, 50mg-kg™), either with inoculation of Glomus mosseae or
without inoculation. The results show that the water stress does not inhibit the mycorrhizal infection of Melilotus albus. However, a high
level of P in soils (50mg-kg™) under water stress would significantly inhibit the mycorrhizal colonization. The inoculation of Glomus
mosseae significantly increases the uptake of N and P in Melilotus albus and consequently alleviates the negative effects of Melilotus
albus under water stress. The highest biomass of the shoot and the root of Melilotus albus is recorded in the treatments of inoculation in
50mg kg™ soils. In addition, the inoculation of Glomus mosseae significantly enhances the coefficient of the water use of Melilotus albus
under water stress or not. The results suggest that the inoculation of Arbuscular Mycorrhizal (AM) fungus may be a promising approach
for increasing the growth of grass and enhancing the revegetation of the degraded grassland in arid and semi-arid regions.
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Table 1 Physical and chemicial properties of the medium
used in pot trial (mean, n=4)
mEs ] % HHP HAK
S FH 1] 4 pH i AL AN R AL
/% Nmg-kg) fmg-kg") mg-kg™)

K /%
Wt 14.83 7.67 0.28 11.84 2.80 49.31

FARIE AR N 20emx20cmx 15em (5 x 7 7 EH AR <A HAZ)
14 110 S8 R 2, T 759K T R, R K ek SR T RE
H o BREEEENT KA L 2.5kg,
1.2 Rt

1 2 A R HOEXT &K A B 35% (TR0, BEK
g e KA AR 35% ) FN 65% (1E % 7K I3, B oK O e KARK
T 65%), BRI KA 3 AW KOF (P, Ps, Psy) , 23024 0
25 50mg- kg™, [F] I, B Hef (NM) | H2Ff 22 75 B2 5 (Gm)
AAEHR, AR I LT 12 e EE 3k, 3 36 A,

AM VA HEE RN LR 7R AT B AL R 50g, % 43 5
T AAERE B 50g K 7] (121°C,2h) F1 SOmL 3 7 B8 , DA%
Fe AL BT B AM LA SN LA W X R — 3k, R 5 A3k
HARBENLHES . 10 3 6 HEEFN 1 A JEE £ 5 I,
FE 4 M NE K -4 N A 100mg kg™, K & 150mg-kg™, 11 H 6
H TF 4 SEAT A R 7K 43 6 3 A B 4 R FH R o 32 0% 450 £ 8 5K
HARE I IE SR RBEKE . IR A db ot T FE bR 24 i 52 7
T AT, ARG AT 5 H 17 BWCER T 3H 4 Al b
AR A bR A F R K R T e IR 4 e AR A
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B KO TR E A N 4 P o4 K i, AR AR EIR
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Fig. 1 Effects of Glomus mosseae on mycorrhizal

colonization of Melilotus albus Desr. under different level of
water and P treatments
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0.05) , 171 A Jih 5 Ak 3 15 I8 7K °F- (25mg- kg™ ) Z 1] 1 46 B A B2
MR AM B R YR MIC W 225 gL ah, 78 PR K 45 ik 2 4%
PR R AL BRI R SR AR ROR R AR R AR R Y, A 1
B .
22 EBMTEMEEZGHTEMAMEENAREARAESE

Kok o7 B R G

%2 WoR AN FAR A B B K, 380 AM B B X
P AL B A B A R FIK 43 1) FH 2R B2 e K A I ad 2644 R 3
Toft it 8 7K R P A R BR b b 3 T AR E K &1
T 70.9% .70.3% M 67.8%, Ut T RF=E G T LA
BRI A . TCIR SR AR K A 3l 2% 1R R i 02 AE IE R K S R
TS i N X R T AR R R M 1S A B M R R 4y
MIEE R (P<0.01) o J3 40 IR 8 BRS04 T 3 i b 210 ) 22 4
HET AL ROR R b L3545 J R34 B9 AR K (P<0.05) ., FEIK
I3 I S5 AN 25mg kg™ KT, B2 AR AL BE bt 3 AR BE
T HAAEFRRR M 143 B b R4 1 AR 4 (P<0.05) . T 257
T 2% B, 42 T R 098 7K T % 7 A B AR B b 15 A B Ml S 4y
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Table 2 Effects of Glomus mosseae on the growth of Melilotus albus and coefficient of water use under different level of water
and P treatments (mean+SE, n=3)

IK 434k F il b B TRk #E o FERA T HE /(g pot™)  HUFHRA T H/(g-pot™) K5 FIHFE E/(mg - mL)
35% 0 R AL 5.28+0.12¢ 0.59+0.29¢ 0.64+0.03¢
0 Gm 5.12+0.32! 0.47+0.23¢ 0.81+0.05
25 AL 6.11+0.36° 1.16+0.06' 0.74+0.02%
25 Gm 5.94+0.14 1.95+0.07* 1.08+0.04%*
50 R AL 5.85+0.06¢ 1.65+0.12 0.86+0.04!
50 Gm 8.03+0.52¢ 2.32+0.05 1.21+0.02°
65% 0 A 7.04+0.55* 1.32+0.05" 0.79+0.04'
0 Gm 7.62+0.14< 2.62+0.03¢ 1.1620.05¢
25 R AL 8.13+0.11¢ 1.90+0.07* 1.01+0.05°
25 Gm 9.00+0.12" 3.55+0.08" 1.34+0.01"
50 AL 9.37+0.37 2.32+0.03 1.1420.06+
50 Gm 11.1£0.17¢ 4.78+0.53* 1.75+0.05°
Iy % 5HF FlE Siglh Pl Sigh P Sig i
7K 43 b 3 240 <.0001 154 <.0001 164 <.0001
ol 4 3 19.9 <.0001 25.2 <.0001 87 <.0001
IR 43 Kb B Rl ek B 45.7 <.0001 39.9 <.0001 4.50 0.022
Gm 24.2 <.0001 100 <.0001 221 <.0001
7K 3 Ab BEXGm 1.74 0.119 36.7 <.0001 9.12 0.006
1 it #ExGm 3.00 0.069 527 0.013 7.23 0.004
7K 53 Ak Bl b BEXGm 9.50 0.001 2.69 0.090 2.85 0.077
. RAMRFHFATE00KTFT L3RRS ARAFHFLATE0 AFTLFES, TR,
Notes: Different letters within the same column indicate significant difference at the level of <0.05 and vice versa. The same as kelow.
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TR R K G B R B (R 2) o FEIEH K SR fF T He i 3
P A B R R 14 7K 43 1) FH 38 500 0 2 AL A HE R AR BRI 1.46
1.32 Fl 1.54 £, Uk Bl AM FUIR BE 45 38 5 1 FAH )
23 EEFMTEMEZG4ETEN AMEEXAEERE N,
P K 0% 1 i 54 1
ARG 50T, AL ROR B NP K & 5 (1) A E 78
B 225 (R 3), LI B G AM B, K Whin &4 T H

PEBR R T A8 NP K Wi 2 2 T 1 K A
AR B R (P<O.0T) 5550 BEAR LE, $20 AML E R 2 0
INT A AL R R L5 3R Ry NOPK A I (P<0.01)
FIAE B R R NP K 9 5 M b 2 1 B 7 O o K 26 1
AL B X 5 R R — B (5R 2) . IR T 200 B4 R
7R 7Kgy b B K i 7K SF- 1 425 S AR R BR X NP K
ORI, AN AR DG BT 45 SR 7S | AR R R R Ml b 5 4
73 NLP K BB 7353 5 b 55 0 3R 0 Ak 1 I
EMERR,

®3 ARKSRESHEBKETEMERKESHERERBER B RK A M (BESE,n=3)
Table 3 Effects of Glomus mosseae on the uptake of N, P and K of Melilotus albus under different level of

water and P treatments (mean+SE, n=3)

KMbEL A BERh Ak Ho_EF 3/ (mg - pot™) T #53/ (mg-pot™)
Bl N P K N P K
35% 0 RALFh 126+1.95' 1.21+0.36" 139+6.25¢ 15.7+7.62¢ 0.39+0.18' 11.8+5.93¢
0 Gm 149+4.16% 5.59+1.52¢ 150+11.0% 13.2+6.37" 0.41+0.20 11.0+£5.28¢
25 REEH 142+4.934 9.58+0.33* 158+6.90% 27.9+1.23% 2.84+0.56" 25.6+0.79'
25 Gm 150+9.77% 16.3+1.26>" 174+3.12 50.2+2.45" 5.46+0.04¢ 48.0+4.08¢
50 REEH 150£7.36% 12.9+0.95 170+6.41¢% 36.2+£3.55¢ 2.53+0.15¢ 36.7£2.55¢
50 Gm 186+11.4¢ 17.1+1.48 2374221 53.2+1.49 5.57+0.38¢ 56.2+0.86°
65% 0 REEH 133+10.0¢ 4.47+1.81¢ 194+17.0° 24.9+1.74% 1.55+0.16° 29.0+1.25¢
0 Gm 168+3.28< 10.4+0.37<% 230+4.70 56.3+0.55" 3.16+0.21¢ 64.5£091¢
25 KEEH 214+9.24" 14.3+3.45¢ 204+2.67* 52.2+3.13" 2.43+0.22¢ 38.0+1.21°
25 Gm 259+7.45° 19.4+0.79" 259+2.51% 104+4.49* 6.76+0.40 84.2+2 47"
50 REEH 227+7.12° 21.2+5.05" 269+17.5" 53.7+0.99" 5.49+0.13¢ 54.0+2.36¢
50 Gm 273£10.3° 34.6+2.88" 334+17.8* 111£11.0° 13.8+0.44° 118+4.93°
5 2253 H Ffi  Sigfi F{H Sigfi F{H SigfH F{i  Sigfd FfH Sigfi F{E Sigfl
7K 534k 3 187 <0001 30.2 <0001 126 <.0001 154 <0001 247 <0001 310 <.0001
Tl A 3 39.8 <0001 54.8 <.0001 172 <.0001 159 <0001 348 <.0001 60.8 <.0001
IR A3 Ak B Rl Ak B 56.6 <.0001 5.57 0.010 23.8 <.0001 52.7 <.0001 81.7 <.0001 75.9 <.0001
Gm 50.3 <0001 27.8 <.0001 369 <.0001 115 <0001 384 <0001 275 <.0001
K434k BEXGm 4.68 0.041 1.42  0.246 2.13 0.158 39.4 <.0001 71.5 <.0001 86.5<.0001
Wi Ab P xGm 2.82  0.080 0.80 0.462 1.27 0.299 344 0.049 69.1 <.0001 11.10.0004
TR A3 Ab #x Ak FEXGm 6.15 0.007 1.63 0.216 5.47 0.011 444 0.023 12.9 0.0002 6.580.005
3 itig B 2R MR 10 5L RE 6 SR AS A% i B T, DN b H AR e K1 1 2

Tt e T P EUR AR IR H BUK A R BE VY BRI 1 e
i 5 AR AR BRAR RPN R A3 A e R+ b da xh B R
FR R AR R AR Qe AL AN K R PR IE 53.8%~60.0% ., SR 1M,
B AL AR T S B, A o3 T 38 T R T3 AR AR EE G Bk
BRARR, TR MT, f k¥ (50mg-kg) 2
FWH T AEREARRMRAR AM B R AR JEE (P<0.01) ., AT
JEL T, AM AR SR AR MR T R 4k 55 2 — E i ek AL B
YRS RE AR UM, I i AR AM HL R R e R 2 1 e
KB REME A R WEACE T FAE AR R AT 2 AM H i i fit

B 66

ARG JFL At AH O Ak B AR A R b AT AM BB AR
UM AR Gy 2RI 52 ) A B IR A Y .

B AM HLEE 76 PR K 23 b B 251 T AN BERS S 2 18 F
PR R R G B 22 5 SR M W i, T L e A% Wb 2 (e ke A R
FEW U, A ARSI B AP Glomus mosseae B ZIEIN T N
Sty MR R ) A ——E R Y NP & S i,
S TR AR NP SR, BER AM BT B R U AR SR X
N EFRITTRNW T EE S AM B b AR 98 v 2R K 09 2546 H
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(0 o) NS R R DB S TR E RN R (S
TEENRESIET ARG RPN TR TR
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