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Effect of Arbuscular Mycorrhizal Infection on Growth of
Red Clover at Different Levels of Zn Pollution

Tao Hongqun Song Yongchun Li Xiaolin Lu Jingling
(College of Resources & Environment, CAU)

Abstract  An investigation was carried out to test the effect of arbuscular mycorrhizal infec-
tion on the growth of red clover at four Zn levels (0, 50, 100, 300 mg-+kg™'). The plants
grew in pots with sandy soil separated into three compartments by 30 um nylon nets, a cen-
tral compartmeal for root growth and two outer ones for mycorrhiza hyphal growth. Zn was
applied in the central compartment inoculated or uninoculated with AM fungus (Glomus
mosseae) , respectively. The mycorrhizal infection and plant growth were not inhibited at the
all four Zn levels used, The phosphorus nutrition of red clover was significantly improved by
the mycorrhizal infection. Phosphorus concentration in shoot of mycorrhizal plants was
dubled and P in the root of mycorrhizal plants was the 3-folds of that in the non-mycorrhizal
plants. Consequently the plant growth was promoted significantly. The results also showed
that mycorrhiza decreased Zn in shoot and increased in root with Zn levels.

Key words arbuscular mycorrhiza; Zn; red clover

ARTHH AERERE ZHFE. EARFRIRZHEHT  EREL S MHIH R
TP 55 B, R R B B ARD Y, SIS EE R R RN E B R~ ES
BEFREAR L EE AN AR REE SR SR EN OGS T -8R A
R ARAESRBLE IR EHEPEKWER AR ZHZRHEEHHLST, Hbhg
FERPWELREE . AW ENEERREARAG TEUFGREENETEREN
B AR e i B AR T XA A K R R '

s B HE . 1997-05-29
OEFRAAMNFEESTBTHE 39525019,39790100
QOZFEREA, LEREAEGER 2 S P EK L KREFERK),100094



82 o E K& Bk kK % % R 1999 4F

1 #M#EfAEE

1.1 ##

HREEEE DAANEERHE. Eaf—1
FEMRANBEFEMAEZRALR 30 pm #)
RRMEA, UEERRAEKBHEPZE, MERHE
ol FE R MBI E HEP RIS, S B
RARBWX 522X HX 48 B K,

AT EANUERNEERESHPEL. A
BLRO.39% s & &/ 0. 027% ., B TEREN BN
(w/mg kg™ BB 3. 9, BT 60. 4, HWE
0. 63, HR4Ek 7.6, %4 0. 80, HR 4 3. 6,pH 7. 8,
+ 3 1 mm BETE 120C F B EEEKE 2 h, & H1 REREFEE
H.

PR AVEY R 4L =0 B (Trifolium pratense)

B # 8 Glomus mosseae, AT EAREKREH AR 2NMNAGHCZEEHB RN
BMERELMRR L BENEREMN.

1.2 Hi&

RERIT ATEDAREENESERA. PEREERN 4 H~KEH 0(Zn,),50
(Zn,),100(Zn,).300(Zn,) mg kg ', EER M (ZnSO,) 5 + IR & ¥4, B4 M SE K F 4 5l is b
FAB R (M FURERN(—MO X 2 4,38 8 M, S4B EE 3 K, HIFIEHEY
N,P M K F£50 0975 3R, 765 45 A0 4 2 £ SR A0 FH 70 A2 A0 4 07 A K, M ME 8 73 51024 N 300 mg -
kg 's P 50 mg-kg 'f1 K 200 mg-kg™'. IEHRFHHERE B — SASFMERE.

BERMEBE 15 g EMAIM 135 g LIET 2RI GEAGHRE A =, 0 B4 WA
MR EENKELENENR Y. AL EFEN N30 g, TERAFSELESEHN1.3 g
cm”?,

B =MEMTE10% HO, P 10 min #HITREHT . R HETEENIELR L
iz KH . BEFE 200, FELEEMBEZT—ZH 0.5 cm ARD LR D KSHEE.

BEMERE RKBERESHT . AERKDENEE 4R 20~25C, BT E A 14 hed™ ',
BRER 7T~8H M T4 5~8 BT AWHH LT+ AL, HABTEISE A SR LB g,

Wk fmlE ZorEAK OB HFITWIR ERAIRE BT RE R 1 ¢ iR AR
RO ROUTRENENERFKEMERBLEE, REARXATS M E3LU4T . Eax
J5 I E B RS L SR R LA kT A AR P B A A B DR TR S S A AR P

ERFEENME FREO0.5 g FAKMETHPEREZA 10% KOH BB F,F 90 CH4t
FPRE 1 BB FE A ARKNEEOR, BH 2% HCL B 10 min, R HIRBEEB S
A 0.05%RIMRVE SO BRP AW P A TOCHAPIE 15 min, PETHRE. FHREAL
MBE, RAEEZRI X EMEHREYRR.
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2 HBRESGH

2.1 HRERESHEKREK

AREFHAF T =M HEERRERANERB EB TR TYERI TR 1. ERERER
BRI E P AARA FRE R . X TREMOLE, MK P RE AR RYERE R
FESONU L, AEAHKFRFLEEELER. IRVUBKFHEERNERENER. EEY4E
KI5 FAR KBTS, RN, T REME R BRI, Mtk
L ER AN T B A A R BB A AT A 5 18 X A R K PR TR B A AL B L BRI LB W, =0
ERRER R LA T8 K BB BN, i b AR % 70% L b, Zn,
KB B B Ak 9906, M T AR AERE 30 LA . WA, R REBEFM TR AEMAHE, & s &
B/ MUETEEEZRGE D R EMERE, SHER S KPAEML, &/ R BER
Fi o U B A AR AR bR B R RO (R BN E N A B WM B B AR A K BB

1 AHEXPTERERENAZAEEKBRALRRK B

# kx ¥
r B In, In In, Zn,

~M +M -M +M -M +M -M +M
ERERE, Y Dc* 59.9a ¢ 50,4 b Oc 59.1 ab Oc 50.5b
WEBTE/ R - 1.02b 1.94 4 0.93¢  1.85ab  1.03b  1.87ab 1.0l1b  1.84ab
BT&E/g& ! 0.36¢ 0.57a 0.31d  0.44b 0.38bc  0.50ab 0.34cd  0.45b
/R 2.83cd  3.40bc  3.00c  4.20a 2.71d  3.46be 2.97¢  3.78b
BEFEHE w/% 0.16 ¢ 0.26b 0.18¢  0.30a 0.17¢  0.27ab 0.16c  0.27ab
BTHRAHE w/ Y% 0.09 ¢ 0.282a 0.09¢  0.29a 0.07c  0.26b 0.09¢  0.27ab
WERRHE/mg ! 1.63d 5.00 b 1.67cd  5.55a 1.75¢  5.05b 1.62d  4.97he
BT HRHE /mg 5" 0.324 1.60a 0.28de  1.28bc  0.27¢  1.40b 0.31d  1.22¢
BHEER/mg A 1.96cd  6.60ab  1.95d  6.83a 2.02¢  6.45ab 1.93d  619b
BB (+M/—M) 2.37 2.50 2.19 2.21
RS SR w/mgkg! 4.2 ¢ 54.21 83.2¢  92.2d  106.4c  87.8de  153.1a 126.3b
BTHEAE w/mgkg! 146.9f 163.3 ¢ 194.2d  206.1¢ 220.2¢  272.2bc  298.6b  429.8a

BTHRBEE/HMIBEER 3.32 3.01 2.33 2.24 2.07 3.10 1.95 3.40

* F—FH AR FHRRLE Duncan FEHH TR su BERERKE.

2.2 HEBRPBES

MEEBEKFHRE, EAEMHNSLHER, CoE EH LR TS BN LR L%
R BEMOeEAGEMARKMEE. AN ARSEKEOELT  EHEREOEK SR
T ER TN Bk LSBT ROE 145, R [F 508K T 1 0 18 & %
606 ~80% A THMEMT 2 5L AEBHKY ERABRFHWBRSBALERAL. ZHHE
R FEURE TR E RO . BER IR R B, R0 AT ik B 3 b3R5 %8

S EREKE T ERAMEERERBBERENERGE DTUEB L, B FEMER
AR S B RAE R T Y E W E I/, S EAAR S E KT R ERE, GRS -
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HRRBRICHMAOREFCIEOEM 3 FELG B THEBEENT SEL, 0BT 3
~4fE, TFRRMEEKE, ERERLERESREE FHERLTHREALERLSL, B
A ERERERE R ERERIER . BRI T Zn, K H# T IS Ewg 8 msh,
HMKW S AEMNEE . FLIERAEN R E 505X 8B A BE B I ESENE
PR ORE » T & S 7K T B0 R (R B AR SO 2B A 2. 19~2. 50 2Z 6] . 5 I , 4B Rk X B B TR SO 2 4 &
BAKFHZm, MEMEREA B ERFMEREWER.
2.3 KSR

EHENRSRMENSRENRER, TR EEMERASEM KA FHEHZEY
FAED. THTHRHNSEEEES TH LR RUSERRATHNEBRER L, BoWEEH
WENB SRR, FEE KN, FEMMERERPESE S5 E I L E B HK
ik, B 3.32 TR 1. 95, MEMKWBRATHNIESH LMW L EHBET M, 3. 01 LA
A0 EMEHREKM THRESEYRR XRVENERALERR S S BN A THAER
RPRREE B0 T R RS EHRNEKET . R ERENE mEIY, ERKE
Zno M Zn, B, AR R EAREE S B ER RN Zn, ) Zn, /K E0F, BARM MR L300 &
BFEK.

3 itig

HEEYEEBKOA S B P IRE =4 T SMENILE . ERATE R 8 R1T3
PHEBARW —FEN. AEFRTEREZNIED ERABSBIHAYBRERERERE,
AT 8 2 A AL AR A X X e 3R A B R, TE LR BE VAR SH R R K EA R &
BT . EMHEREEEERE THERNBRERRAE RHFETHEHENER A+ EFTRENE
BT AR TR AR, TS B A MR B B M B R R A B TRER R P HR
o AT H, BB KFHE (300 mg-kg ™ DIHBA TR LK = EMH .

3.1 EHREHEHRKE

ARRF . FEMCHENERELERBESOX UL, EABRENBREGE D, AR
29 300 mg kg A M EME N FERIFBRET AL W, A ERAHMNEELE ., 1
S BPBNSBEOREEWERFANEERR. IRAN . RN EHS SN EREN
Fh, M. PEERKTRIFERBEHELY. 2ABREHANEREEZV . EHHRR
50 mg-kg 'R =M ENRERER.

3.2 BAEFRWRA

MERRC KA ABERE—-EHNRGT  LHRERPE -3 R & E EEY BT
B R ZFHEPMAERD Y, AR AT B R AR B A0 & BB HOA B A X B A T
I~2fFED . BEHRNRUEBEFELSER M, RHALEMNT 3~4 4Gk D, AT EHRA
BRHEYRSHEMMXBHLCBEEREGD.

3.3 MRMEKETRYIKIE

AR P 7E Zn, . Zn, KEBT, AR #E T RS XTEE MR, 3 E AR AP ENS &
I, 7 Zn, A Zn, KA, EREHEAR R P ENSREM, M L HEFHSEBEMGE
D, HERGURAEESRTEISRN, BREMERDL ERZIENESE, ML THENS
B, ESBEYHER BREEDHIE Y XHERARFERAATEREELEREN



%38 FHRAE: ARBERKFTARERY =0 EEKKER 85

W EASERA AMARENRREATAEE IHYNEFELRAB R HEBNR
BEEA. HERZ EGHIEE X -RA BERTHE—-SHHR.

A ERN L RFEERITRNBRURBAEHERNHA L RPESBEOARERK

F#—4. Killham fl Firestone (1983 R X B, EMME S A RIKENE LB L34, HHRRE
HTHEENESRITRARYE FHEENEDRBON ., RRBRNERARVESHRRR
AR, ERRHE T HERR PR, ME T LK% RE. XM+ % pH E
7.O8R.EWBFRNERERX.
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