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Abstract.

To investigate the effect of mycorrhiza on drought resistance and plant growth, Ardisia pusilla

were colonized with arbuscular mycorrhiza (AM), Glomus spp. Host plants were cultured in a growth cham-
ber for 30 days after colonization with AM. Water stress treatment was carried out by repeating five days
off-watering and re-watering for 60 days. The growth of 4. pusilla was enhanced by AM colonization com-
pared to that of control, while the proline contents was significantly reduced in AM colonized plants com-
pared to that of non-mycorrhizal plants. The inorganic nutrient contents i.e. Fe, Mn, Zn, and Cu in
arbuscular mycorrhizal plants were higher than those of control.
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AdAel| Fxshe AE9 ¢F 95%e A1E gl
oL A8k QoM (Lindermann, 1988), ©]=)3t
T (Mycorrhizaey> 212-9] #igjdl] 3dsle] FAA
& sl 215 A E8-S SHAIITK Snellgrove
T, 1982). @2 AT (ectomycorrhizaeyd A
T Z(endomycorrhizae) 0.2 E-5% ™ (Trappe, 1981),
YATZ S90l4 E3] arbuscular mycorrhizae(AM)S
212 B oA A¥(vesicle)dt Y TFAME
(arbuscule)®] TZE A3 FATAE 2= AE
ToltHMorton¥} Benny, 1990). 63f¢] ZE 2|3
4708 BEPAES ZARR A+ A9 4 70%,
85%7F AMell ZEx oty ITHKimT Lee,
1984).
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YAT 2 AXZ Qg F3) ¢43) 5 FEstressOl
g A X BHE HIESN AEAAREER
249 7150] HAaE oW, Glomus mossae= X
A AL, ARIETD fAEE 2 284 A
A 55 WEo] AEY RS EXje Ardap)
H = Barea®}t Azcon-Aguilar, 1982). T3+ o+
< AEAe S X ¥ opg AETY] FAS
B3l A5t} A5} HAS AIFH I (Schenck,
1981; Dehne, 1982). ololl w2} HZol= 21&9 o
& AFHA AAHA JES Il s 8%
AESH vlE A7t S71ekaL ok &, ik Aa
Hlgd] tigt oEnE 2ol EYo] 71 e ¥
Aol theiA o Al Aaehe oleldt dES A
84 vlg e HesAP g AMESlEe Aol
o}, o]t 79 A WA EAE doeH WA
3l 2eSs e AETe BEs g2y ¥
YA o] BEAs], 8 A e 79EE 9 e
e a8 4E F UtKDehne, 1982).
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Mycorthiza A&7} Ardisia pusille®) -5 2 WA vx= A%

wbd B A3 WATHT Glomus %] THAE
Az o] gl HiXlE GRS dopr i, AEA A
F2E# 2] e ) A7 33E AR A
Biglol Ft 7Y Axel I 4, U S 2
218 S-S FASIGIT) ol AEssl 9 A
2 g3 A9 uis] dske AR 454
4 ARISE FHAgel] HF 7129 TEN Yo
olg} & FZo] ZAWAE o83t FH2EH L A
A FR0) gt A ARTFsRt FRERE Sl
Al Alglo] = Ao|ch(Scher®t Baker, 1982).

Mz 3 Uy

WAITS Bobgron  10%(viv) HI&E BEY] &
3l AFIIAE. FAINEL AEABRER] AT
9| A5 Ardisia pusillayE AHE3IRLOH, it HE
Bl 25+3°C, AUEE 60% Aol 3 g3t
g 3 A AR EdX H2E QST
AZRAEH 2 AP 597 FE-E AAS 3 oA
Hrshe ez AN ST, 6097 AER2EH2 A
g5 WERE & ASIA 2 GRS BAE AA
st AEAY 24, AAF, HES, A4, 9
FEL, AEAY FrE 2 ZEUS B3I

WATZe Z24G8uE vwsiith. d24as g8
Zto)1&A7|(SPAD, Minolta)& Z-83I9 1L, FrPdae
ko @ 22 Bajsle] [cpR B-Al8igen, Z29%
ko Chinarddel] @t} 520nmollA] FREE =43}
o L-ZEY TFEN0] F45 vlwsle] 3]
CHNam 5, 2007). 2 EA|2} Hels &2 A3 &
lem®] Zol& &} Koske®t Gemma(1989)2] ol
og ] F4L HAlEle HEEE S
lem Zolg2 A& BglE 10% KOHo F/1A ¢

60°Col A 2087 23t ¥ EarE 33 A8l
E71E AASKETE 2N HCPl| 28 53t 3117 &
ZrRgolS 0]831d 0.05% Trypan blue §4E T
E & o] gl o] 600lA] 2087 B4 F lactic
acidS o] ARLo|A 24417k o) AHAIA FAgH
3. oridline-intersectfol] 23] Hu| o2 w2 HE
£-& 28I cH(Giovannetti £ Mosse, 1980).

a8 % g

ToHEel ofdt HEES AR B 141£4.7%
2 BN=A}. drdisia pusilla®] S d AT
oM WA, AEF, 2%, 5, B57F 7o H
8 Z7}1AckTable 1). AFAE# A0 W} 27
ABA = A Uedo] Bol g v g A
T A A sl Fsirt A9 fle des
UEREo M (Fig. 1), AAEH AEFLE 22} tizl

Fig. 1. Effect of mycorrhiza colonization on the drought
resistance in A. pusilla after water stress treatment by five
days off-watering and re-watering for 60 days.

Table 1. Effect of mycorrhiza colonization on the plant growth in 4. pusilla after water stress treatment by five days off-

wateting and re-watering for 60 days.

T Fresh weight (dry weight) Plant height Leaf number Stem number
reatment
Shoot (g) Root (g) Total (g) {cm) (ea) (ea)
4.85+0.79 6.10+1.93 10.94 + 1.69
Control (1.50 £ 0.55) (119 +0.35) (2.69 % 0.58) 17.55 +4.80 31.22+16.84 6.22+1.39
10.99 +£1.82 6.92+1.87 17.92 £ 3.14
AM (3.10 £ 0.62) (122£0.19) (433 +0.68) 21.00 +1.63 71.50 £+ 10.81 10.6 £ 4.09
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HIs) o4, 1604 S7RIATE B3] AR BEF
2 73 & AoE YERtEd], Gerdemann(1964)9)
Bao] SJ5FE S5l tiET Ko} BE AT A%
Ao AEZo] oF 4l F7I8IH 2, Palmarosa
(Cymbopogon martinii var. motia)= A A 2] 34)
FkelTkT S oleld e e Ao} AHE
7} diZTel Hisle] Hold olf= dANE B3 B
o] #go] A=e) RIlgE F45e Zoish walsn
o A nBES gt Ao] Tl YT F Re=
&4 UTHEImas$} Mosse, 1984: Jenson, 1982:
Schenck, 1981: Dehne, 1982: Lindermann, 1988).
Hro] AT T2 ATt ool vlsl 238 S
e S ESCU BT LR BT ES SR
A o] Folxl Ao=Z Bt}

T2 HFo) FEAEAL Aol WA= G A
A FEEFSY B &, T2 HFOE AR 3
289} Z7h 22 A ) Suugde] ki)
FEET VIR ololA FRAEHZY MIE B

F= AHHQ) Eh(Huang, 1985)9F F3E FEF
T2 A% A F(Safir 5, 1971, 1972)& 1+
ol & 4 glk. e o) AR Bl £ES
F7Asle 2ZA A= 58] 1o (Ruiz-Lozana
9} Azcon, 1995) W= HEA FAIZ U3 F71%
welgwH Z71t Bgo Ry F4elt 2% 9o
F7ll ol a7 A4S | 3t ol sk
T2 FE02 Q8| e 7FAEe] S2& Hile
Q) A FHEET G Mo} 2] SR
gkS- v]Ztk= B s QQtk(Sanchez-Diaz®} Honrubia,
1994).

B Ao M= 5947 FEAERASE FAc) o

Lol - B

C &R - oA - A

Table 2. Effect of mycorrhiza colonization on the chloro-
phyll and proline in A. pusilla after water stress treat-
ment by five days off-watering and re-watering treatment
for 60 days.

Chlorophyll . 0
Treatment (7o relative value) Proline (um -g W)
Leaf Shoot Root
Control 432b 5.20a 2.90b
AM 623a 2.33b 1.66 ¢

V3L I TR FRAEHAE 3 Bdhe A
£ IO ERE o] ZHM T2 HF Ao g
o8 IF G5 T 2 A A3} glo] BEA
Egjo] tisle] wE 35S BT ole o
= FFAE] FEe FEEYo] IF] A
Efzo] M3 He o FEHo] warls Hut
Y5} (MosseSt Hayman, 1971).

FEL EAEY =3 ASEA e} AR AEE B
ot =2 ke Az} Al o] gho)
EJTH(Table 2). 4E0] FEAEZ A AHsfxd =
EUT} 22 §40] Y FH =] AFEHul o] 74
S Ejo] gloge] FRolES =9t o] H]te] F
A=A Ak, & o]t AFERE L FREAE 2 A
P HEo] ThA] FEFH0] o] FoHE W AIEA
%ol LS FARMA =9} WE 3B JlsEA &
4 2lth(Hopkins, 2001). 28] £ A= A=
A7) shR] ZEI] Frt tizTolA A
o} FEHFNE AZRAEF 2 A s A=
ZHE F FEE AR A L S AR

2EA S YR TEE B4 Hy A, QL 2
F AR dEz7 ot 6 =2 A% Hgon,

Table 3. Effect of mycorrhiza colonization on the inorganic nutrient concentrations in 4. pusilla after water stress treatment

by five days off-watering and re-watering for 60 days.

C N P,0s K;0 Ca0 MgO Na0 Fe Mn Zn Cu
% mg kg™

Shoot 41.47 2.09 0.85 6.24 209 034 093 790 185.1 118.2 7.5

Control  Root 42.01 2.16 0.93 6.10 096 0.32 1.78 1780 55.8 189.0 12.9
Total 83.48a 4.24a 1.78a 12352 3.05a 0.66a 2.70b 2570b  240.9b 307.2a 20.4b

Shoot 43.72 1.53 0.49 5.06 232 029 094 500 320.5 1213 7.2
AM Root 42.04 0.96 0.51 5.09 09 039 394 7160 173.4 193.4 57.2
Total 85.76a 2.49b 1.00b 10.15b 3.29a 0.67a 4.88a 7670a 493.9a 314.7a 64.4a
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Control

Mycorrhiza root

Fig. 2. The mycorrhizal root of A. pusilla colonized with Glomus spp.

ZBH2] Fe, Mn, @ Cu 3R iz #lsj] A
3] ¥& Ao YETH(Table 3). T& PO;-
(Sanders®} Tinker, 1971), Zn*'(Gerdemann, 1964;
Swaminathan®} Verma, 1979), Cu®*, NO; ¥ K’
59 8 S7M7)3(Gerdemann, 1964; Gildon2}
Tinker, 1983), 71 FAME 74 =333t 5915 =
AL W FI194Ee] TEoE dEA AtH(Mosse,
1957; Lambert 5, 1979; Abbott2} Robson, 1991;
Cox®} Tinker, 1976). ¥ AP 7ol o] uje}
AEA 9] Aa9) Q Tt A UeA gkt o]
2ol ofgt 2R SR EAZ Q13 FEEY
M aael Aog ALREY olE George 5(1992)9]
Hileke UX|gct.

2 AT HEE AFst] TERE e
2 BEASE A3} 4 pusilla®] BEEiolA] TAE ER15}
AckFig. 2). o= HES) oF 15%= 27 3h} o
T HE o3 AERSFHEA | AA3] ZeE uf
TS Z2ALS & F S ol 23t A
] ZAgHE B e g9 AduA
(arbuscule)S ER1E 4= Aiow, WATAL I4) 7]
F2E0] Be] AR Alolollx] FR1E 4 UK

Lee} Ryu(1992)8] Aol o8l YA A5
o] Bejol] HYsl AYTAMTS 393 FHoll &%
(vesicle)S B/dSHtar vt o3l ol <3t Bt
e AES] FEETE I AIF Boher %
H oJaAlel] oJal TERREe] SRS e SR
A g 4&E T A1 B oplE dF 2=
2ol MR o ¥elrt 53 Edhe 5 S o
Akt Edte] AElA AsiEozZA tlzol Hls]

T2 TN AR Ed 20l thek AgHao] Z1=
ASZ Al o7 FitAgo] 7lsd A ERA}
o A 87NE & AR 27 B =Sl &
88 sle 8 e A7 el

¥ 2

T2E °) 83 drdisia pusilla®) WNAA SR EHNE
ol 7] sl WATD Glomus spp2 HES
AEgNA 30 SRt ARG & FEAEGAMEE
AT, B 2AEE 597t g s
TR A3l WHo R 60 B9t vk 2]l
o AEASL dAEA] YR vl F7RsIEL
B, A 2E2Ed 2] SEHE Wit} 28
RIS X312 Fe, Mn, ¥ Cul ko] 7S
T HE HEe] Tl His] A3 E=ghont <
o ¥isle] ZEY RS gl Tl M g HE2 B
Hsl A VERsT

2@
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