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Abstract ; Effects of arbuscular mycorrhizal fungi (AM) on the growth of daylily ( Hemerocallis citrina Baroni) and soil
fertility were investigated by measuring daylily growth, soil nutrition contents, soil microbial population, and enzyme
activities in a coal mining subsidence loess hilly area of northern Shaanxi. Results showed that AM fungal inoculation
significantly increased plant height and crown width, mycorrhizal colonization rate, and hyphal density. Compared with
control, AM fungal inoculation increased leaf photosynthesis rate, soluble sugar content, and catalase activity by 51%,
12% , and 79% , respectively. Moreover, the soil conductivity and organic matter, available nitrogen, and potassium

content in the rhizosphere soil were significantly higher in mycorrhizal plants than control, and the contribution rates of AM
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fungal inoculation to bacteria population and acid phosphatase activity in rhizospheric soil were 77% and 24% , respectively.
This showed that AM fungal inoculation may play an important role in enhancing plant resistance stress and improving soil
fertility, soil microbial population, and enzyme activities. It will have an important value in promoting the growth of cash

crops and further research on degraded land reclamation.

Key Words: mycorrhizal fungi; daylily ( Hemerocallis citrina Baroni) ; coal mining subsidence ; soil fertility
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Table 1 Effect of AM fungal inoculation on root infection rate, hyphal density, plant height and crown width of daylily
W s ] e ab BRE/ % W22 %/ (m/g) PR/ em IR/ em
Monitoring time Inoculation treatment Infection rate Hyphal density Plant height Crown width
8 A1 August GM 76.00+10.38a 5.04£0.57a 43.33+4.89a 42.90+3.18a
CK 18.89+8.39b 1.71+0.21b 14.03+1.81b 17.56+3.19b
10 A3} October GM 83.33+10.54a 5.24+0.03a 46.29+3.77a 41.73+£3.87a
CK 22.10+5.38b 1.95+0.10b 11.49+1.34b 14.78+2.31b
GM ;4 IX; CK . X R IX
®2 BEMERNELRMEEZN
Table 2 Effect of AM fungal inoculation on the resistance stress of daylily
He Ak A1 PIRESUES AR AR WAL A

s R]

Monitoring time

M2 % & 5 (SPAD)

Inoculation Photosynthetic rate/ Soluble sugar Catalase activity

Chlorophyll content

treatment (pmol m2s71) content/ ( g/kg) / (Ukg ' min™")
8 A1 August GM 32.47+4.47ab 39.85+3.64a — —
CK 25.60+4.75h 37.09+4.46a — —
10 Ay October GM 32.21+5.26a 41.0+4.34a 0.074£0.009a 222.42+59.27a
CK 15.74£2.59¢ 39.68+3.82a 0.065£0.004b 47.11£16.92b

8 A AR 10 A 3 AS ) A R B AR 5 S 38 75 i B2 B (0 A By o 1 0 R (LR SR 31 25 S B 2K
(F2) , AHTEIZE AN AT, 2F0 AM B R 7E—E R LA R TR E A A e R o i, ok &
FER R = RE

FLAET 10 F A48 At BRAD BB AL ST R nl Vs vl & i (6 2) o 42 ALt R nT s s & i B X
MR AR TTRRRIE 12% . UaBAHERD AM B T3 A6 280 R T S A A ke 2 B 2 2R VR 1, 38 1 246
kA BIBIERE T

i A A SRR YT A A B A G — T B B, 22 TR R X R Ak B i S Ak SO B R A 2 IR . ST A A
i A S TR R AR ST R K 79% , UL FEIZ IR G X FE AR AM LR AE S I U AR
B T EAC SRR RE T, B T AR
2.4 HEFP AM TR X AL AR PR 4355 41 S5

8 HAUHI 10 A 15318 5 % BB A B AL AR PR 13 pH 3% E P22 5 i R0 B 35 i T X R Ak 3
PR TTRR R AT 5 39% 48% (3¢ 3) , Ut IH 125 T A0 B X e 36 B A6 AR b R 3R o0 S b — /. 8 A AN
10 F 3R HE , AR ) A BT 22 S5 AN BH S | Rl A -5 A 0 ] o s 1] e e A K

*3 AEAAGEXELFXRERTEENSHAIZN
Table 3 Effects of AM fungal inoculation on the of physical and chemical properties of rhizosphere soil of daylily

fEE A L RAE EC AL A AL A
Hanilingtan] . Electrical Organic Alkali-hydrolyzable Available Available
S Inoculation pH . . .
Monitoring time treatment conductivity/ matter/ nitrogen/ phosphorus/ potassium/
reatmen .

(mS/cm) (g/kg) (g/kg) (mg/kg) (mg/kg)
8 Ay GM 7.49+0.04a 199+32a 11.20+0.14¢ 14.0£2.50ab 2.97+0.38a 5.57+0.13b
August CK 7.40+0.05a 121+11b 12.15+1.05¢ 11.67+2.02b 3.32+0.60a 3.88+0.08d
10 4 GM 7.81+0.14a 186+41a 18.6x1.71a 16.33+2.02a 3.66+0.45a 6.38+0.18a
October CK 7.93+0.03a 96+12b 14.55+0.15b 8.17+2.02¢ 4.28+0.50a 4.23+0.62c

8 AN ik BB AL SR PR R e A AU i 22 5 AN 3 I 7E 10 3 03 AN [] 4 ) 35 30 Wt 35 P 22 e | TR AR
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R AE I AR TR B SRR S
2.5 FEFP AM LR B AE SRR PR b S A W R B TR S P
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REAE SN AR P S W) A RO S IR PR IR B 1 1 BT b BT B AR SR P - S b BT R T B R Wi A
0 SR PR W R T IR R DTBRRIE 77% , W Rl AM L TR B b AR HE AR R 200 TR A R
T X 3L RO R RS A 2 R A AN, 2 R0 B AR SRR P SR WA TR T I 78 2 35 T IR TR AR ik o
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Table 4 Effects of AM fungal inoculation on the micro-environment of soil in mining area

FETR Ak B HH/(10%cfu/g) T/ (107 cfu/g) YNE/ (10%cfu/g) FRMERERAE (ng g b))
Inoculation treatment Fungal number Actinomycete number Bacterium number Acid phosphatase activity
GM 5.43+1.57a 3.05+0.58a 1.86+0.68a 4.00£0.94a
GM 5.27+1.95a 2.80+0.55a 0.42+0.59b 3.05+0.38b
AR T 3 8 77 24

Mycorrhizal contribution rate/%

3 e

ASCWIFE T HeRh AM FLTE O BRAUAT 2505 81 - P AR ME TR e 3 X 8 AL 3 A K S R R Y52, B4E
SRE 2 LA R 3 B Fof ) — P 2 DEARL ) , I AT A B SR ML XoF - i A B IR 5 I 3l , B AE S ) AR A7 BRI 52 3
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MR 227K T AR RS e it AL, G2 2E 1T B AESRAR Z % 1 ok o0 0B W) S5 97 0 R IR AL, 1 31
0, STERMEDURE DCHERD AM LA 708 2 4120 RS R 7 2 e B AR IR 9 A AL

b RO T TR SRIBEDURE U SR T 50 Je T 52505 ikE . 78 IR 500 R
o5 AR 22 AR B B DX, 56k AML TR AT DL 35 38 i aF A AL 5 FE M A 05 ) 3 A, ok
B RO BT RARE 1 5 AR P B T A P S R DIAR DG i S AR S B, T PR 2
SURBEHTE LB AEIRE 1 B AR L S B e R SR O G R T R RN T AR O T EAE
St LIRS AT AR T RRAR T 22 3R 1 EAE SRR F o0k L bR AR A AT 4 B 3 MR
Feid M2 AR T HER A BRSO i SRS e, AT A R A R BT A AR SR T
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BB LA RIRIA N K 53 S Y UEIIAEIRE R T 2R 90 BT 1A DX He b 0 1T L B 25 48 o o TR SR AR Ak 1Y
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