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results showed that 9—12 stamens might exist in one female flower,4 pollen sacs in each anther, with

different shapes as butterfly, dumbbell, even anomalous formation occurring in its transection. In this

experiment it was also elucidated that pollen wall differentiated successively into 4 layers of epidermis,

endothelium, middle layer and tapetum, and the type of meiosis for its microspore mother cells

belonged to continuous one; tetrads to symmetrical one with tetrahedral type occasionally. Besides,

such abnormal phenomenon of microspore mother cells as micronuclei, chromosomes lagging and

chromosome bridges was observed in its process of meiosis, suggesting that abnormal meiosis of

microspore mother cells was the main reason for pollen abortion, which affected its reproduction of

Ortelia acuminata ,and thus became one of the main factors causing a decrease of its quantity and being

endangered for Ottelia acuminata.
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Fig. 1 Effects of high temperature on MDA content of

Cycas multipinnata
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Table 1 Effects of high temperature on catalase (CAT), peroxidase (POD) and superoxide
dismutase (SOD) activities of Cycas multipinnata
BE SRS EES TR EE AR A
Temperature/C CAT activity/(U + g1 « min—1) POD activity/(U + g1 « min—1) SOD activity/(U » g—1)

25 7.88142. 712hc 805. 7444190. 074a 289. 164446, 115b
35 5.51441. 688¢ 281. 5014132, 933b 632. 437185, 776a
45 14.099+1. 627a 405. 890145, 091b 559. 1651195, 602a
55 10. 164+0. 196b 286. 9544139, 971b 603. 6971152, 853a

x2 BEXSEFRTHEESEM
HERaENHM
Table 2 Effects of high temperature on the contents of

soluble sugar and proline of Cycas multipinnata

; AR & TR & &
BE .
T tare/C Soluble sugar content Proline content
emperature,
P /Crmol » L1 /(mg+ g
25 0.14240. 019b 0.331%£0.071a
35 0.14240. 019b 0. 3571+0. 042a
45 0. 2207%0. 016a 0. 305+0. 107a
55 0.18640. 028a 0.5231+0.177a
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Fig. 2 Effects of PEG treatment on maximum

quantum yield of photosystem II {Fv/Fm) of

Cycas multipinnata
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Table 3 Effects of PEG treatment on the pigment content of Cycas multipinnata
RCO_BRE MR a BB MHERbEER MEE atb HE HEE a/b KT PEEE
PEG concentration Chlorophyll a content Chlorophyll b content ~ Chlorophyll a+b content Chl }; L a/b Carotenoid content
oro, a
/(g+mLD) /(mg+ g /(mg gD /(mg gD P /(mg g
0. 00(CK) 1.52140.123a 0. 65310, 074a 2.17440.192a 2.338%0. 127a 0.17040. 014a
0. 05 1. 68540. 161a 0.711%0. 052a 2.395%0. 211a 2. 36840, 091a 0. 208=+0. 028a
0.10 1. 73340.038a 0.73910. 038a 2.47240. 052a 2. 35040. 130a 0.19840. 017a
0.15 1.553240. 160a 0.646+0. 061a 2.19940. 221a 2.40320. 030a 0. 200%0. 016a
0. 20 1. 64540. 085a 0.7514£0. 007a 2.39740. 080a 2.19040. 129a 0.18140.013a

&4 PEGENZEHHKITANSE(CAT), 3 K44l (POD) F8 S 4L 4k 1L B (SOD) i i B R4 1

Table 4 Effects of PEG treatment on catalase (CAT), peroxidase (POD) and superoxide
dismutase (SOD) activities of Cycas multipinnata
RC_BRE T EAEEEE EA Y EE BE ALY AL
PEG concentration/(g » mL~1) CAT activity/(U » g1 » min—1) POD activity/(U» g~ 1 » min—1) SOD activity/(U » g~ 1)

0. 00(CK) 17.14541.019a 1 163. 368+411. 864a 638. 611£172, 760a
0.05 16. 92943. 478a 1 092. 332+169. 296a 410. 2254229, 696a
0.10 16. 40143. 200a 1 497. 479+220. 019a 753. 7631119, 666a

0.15 17.06314. 628a 1 228. 528+136. 734a 693. 221148, 089a
0. 20 12.41842. 884a 811. 210£273. 680a 685. 286103, 567a

R MDA S 2B EZR. Rk 1 9H,PEG
AbER 5 CAT 75 M 55 BEAH L ¥ %K. B PEG
Ab BV Y FH 5, POD 5 PN SOD ¥ 1 34 & 4
W J T PR i s A R B, D) 0. 10 g « mL™! PEG
ANFESE O TE R . (A2, £ WRE PEG 43
CAT.POD.SOD &M ¥ LR EZER.

H# 5 AT %40,0.10 g » mL ' f10.15 g » mL™"
PEG 4b3 )5 v it & BB B RS PEG 4t
MG W EERS, 49 Xt S 33.85% A
32.68%. PEG AH 5, A & 2 5% At
FIAG, 0. 05.0. 10,0, 15,0. 20 g » mL ' PEG At
B E RS &5 020 B 84.88%,
70. 48%.84. 05%.83. 45% , (A& ¥k fBF PEG 4b ¥
ERER S BT D EER,

x5 PEG 3 % b 75 Sk AT i 1 0
HERSENHE
Table 5 Effects of PEG treatment on the contents of

soluble sugar and proline of Cycas multipinnata

RZ_FHE TR & B IHEREE
PEG concentration Soluble sugar content Proline content
/(g*mL™1) /(mg+ g™ 1) J(mg g™
0. 00(CK) 0. 257+0. 019b 0. 840+0. 131a
0. 05 0. 25140. 010b 0. 71320. 059a
0.10 0. 34440. 039a 0.59240.091a
0.15 0. 341%0. 003a 0. 7060, 201a
0. 20 0. 270+0. 015b 0.701%0. 132a
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Physiological Response of Cycas multipinnata to
High Temperature and PEG Treatments

ZHENG Yanling
(Key Laboratory of Biodiversity Conservation in Southwest China, State Forestry Administration, Southwest Forestry
University, Kunming, Yunnan 650224)

Abstract: To understand the ecological adaptive mechanisms of Cycas multi pinnata under stress
conditions, leaves collected from adult trees were used to determine the effects of different
temperatures (25, 35, 45, 55 °C) and different concentrations of PEG (0. 00, 0. 05, 0.10, 0. 15,
0.20 g » mL™) on physiological characteristics of C. multipinnata. The results showed that MDA
content did not vary significantly among different temperatures; CAT activity of leaves subjected to
45 °C was significantly higher than that of leaves subjected to other temperatures; compared to those
of leaves subjected to 25 ‘C,POD activity decreased and SOD activity increased significantly for leaves
that were treated at 35,45, 55 °C; the soluble sugar content of leaves treated at 45 °C and 55 C
increased significantly, but the proline content of leaves did not vary significantly among temperature
treatments, The pigment content and composition, Fv/Fm, MDA content, proline content and
antioxidant enzyme (CAT,POD and SOD) activities did not vary significantly among leaves treated at
various concentrations of PEG, but the soluble sugar contents of leaves treated at 0. 10,0.15 g « mL.™*
of PEG were significantly higher than that of leaves treated at other concentrations of PEG. In
conclusion, C. multipinnata possessed relatively high tolerance to heat, and soluble sugar and
antioxidant enzymes such as CAT and SOD played roles in osmotic adjustment and resistence of
oxidative stress under high temperatures. The physiological process of C. multipinnata was not
significantly affected by the tested concentrations of PEG which might suggest the relatively high
tolerance of the species to drought.

Keywords: Cycas multipinnata ; high temperature; PEG treatment



