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Abstract: The purpose of the study was to explore gender differences in physiology and protective enzyme activ-
ity of dioecious plant species at different temperatures. Seed of the dioecious climbing herb Humulus scandens
were planted in pots; at the 1—2 true leaf stage seedlings were moved to an incubator with three temperature
settings (15, 20, 25 C) based on the mean temperature of the area of seed provenance origin. Photosynthesis,
metabolism, antioxidant enzyme activity and cell membrane integrity were measured. The effect of tempera-
ture on photosynthesis, respiration and resistance of H. scandens to temperature was determined. Tempera-

ture significantly affected leaf chlorophyll content, light-saturated photosynthetic rate (P,) and biomass which
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significantly decreased with decreasing temperature. The P, of female plants was always significantly higher
than that of males (P<C0.05). Soluble sugar (SS) and pyruvic acid (PA) contents and nitrate reductase activity
(NRA) were also affected by temperature change (P<C0.05); SS content was lower but NRA higher with de-
creasing temperature. Sugar metabolism and respiration rate of males was significantly higher than females
(P<C0.05), while nitrogen metabolism was not influenced by gender. Temperature affected metabolism more
than gender. Temperature significant affected superoxide dismutase (SOD), peroxidase (POD) and catalase
(CAT) (P<C0. 05) activity which increased with decreasing temperature; SOD and POD activity in females
plants were significant higher than those of males (P<C0.05) but CAT activity was not influenced by gender.
The effect of temperature on cell membrane traits was greater than that of gender. H;O,, malondialdehyde
(MDA), proline (Pro) and soluble protein (SP) content also increased significantly with decreasing tempera-
ture. Higher H, O, and SP but lower MDA and Pro were observed in male compared to female plants. Our re-
sults indicated that gender differences in photosynthesis, respiration, antioxidant enzyme system and cell mem-
brane integrity response to low temperature were of less importance than differences due to temperature.
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Table 1 SNK test about chlorophyll content and photosynthesis rate in different temperature

e P53 B a R Pl SUES PR LS E7/
Temperature Sex Chlorophyll Photosynthetic rate Potential photosynthetic rate Biomass of plant
C)H (Chl a+b, mg/g) (P, s pmol/m? « ) (Potential P, pmol/m? + s) (g/plant)

25 % 1.9440.31bAa 6.06+0.27Aa 7.26+0.30Ab 2.31+0.18Aa
2 3.0440.46bAa 5.0740. 14Ba 5.6540. 37Bb 1.52£0.12Ba
20 ¥ 1.6640. 38Ab 3.194+0.44Ab 3.9140. 34Ac 1.6540. 14Ab
S 1.1340.65Ab 3.0740.71Bb 3.89-£0. 53Bc 1.4740.17Bb
15 ¥ 2.29+0.46Aa 2.96+0.13Ac 8.6910.31Aa 1.0340. 12Ac
S 2.322£0.38Aa 2.7340.53Bc 7.43+£0.37Ba 0.6140. 18Bc

e $-MiEkk . O -HEdk . WA R R E 5k 378 Mk B ) 25 5 | 25 (P<<0. 05) , A [l /NG R 36 R T H) 22 57 i % (P<<0. 05) . R,
Note: $-Female, 3 -Male. Different capital letters in the same column indicate significant difference between genders at 0. 05 level, different lower

letters within the same column indicate significant difference among temperatures at 0. 05 level. The same below.
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P 51 Xt 40 B B 58 P IS AR A W R, © Bk

H, O, FISP & i i 2% & T $ bk (P<C0. 05) (7). ¥

K2 MERCENMAGEREZERINBEFHESN
Table 2 Two-factor variance analysis about chlorophyll

content and photosynthesis rate

7 S R IR TiH  mgR ol BTIEReER Ay
Source Item i AR Potential ~ Biomass
Chl a+b P, P,

Ak B F 1.71 35.51 18. 87 18. 66
Corrected model P 0.228 <C0.001  <C0.001  <C0.001
i F 8.55 60. 45 48. 23 44,91
Temperature P 0.035 <C0.001  <C0.001  <C0.001
5 Sex F 0. 25 8.74 8. 94 14. 10
P 0.627 0. 004 0.003 0.001

H AR F 1.79 2.83 1. 97 1. 99
Interaction P 0.222 0.067 0.167 0.161

EFEFRF RS R &, F BRS8N, PR3,
T,

Note: F value indicate the significance of the F test, with greater F
value means the more significant, and P value indicates the probability

value. The same below.

%3 REX SS.PA #1 NR 00 # SNK & 16
Table 3 SNK test about SS, PA and NR in

different temperature

TR L AL VB T T 2 il 1R 30 J5E it
Temperature Sex  Soluble sugar  Pyruvic acid Nitrate reductase
¢ (SS, mg/g) (PA, pg/g) (NR, U/
25 $ 7.15+0.52Bc 3.7940.56Bb 0.4940.04Aa
2 9.98+0.92Ac 4.2540.45Ab 0.5140.03Aa
20 $ 15.524+2.18Bb 3.2740.22Bb 0.3540.01Ab
2 18.18%2.63Ab 4.2740.75Ab 0.427+0.05Ab
15 $ 18.224+2.04Ba 4.7740.45Ba 0.2840.00Ac
% 31.9842.67Aa 5.56+0.17Aa 0.27+0.02Ac
x4 SSPATINRZEWMRNEFHENH
Table 4 Two-factor variance analysis
about SS, PA and NR
2 S5 ok I WH R NIRRT
Source Ttem SS PA NR
BEAL PR Corrected model F 4,43 3.57 4,72
P 0.013 0.026 0.008
Vi Temperature F 4.37 2.84 8.75
P 0.003 0.042 <20. 001
P 5 Sex F 3.67 3.85 0.57
P 0.025 0.045 0.912
H {E 8] Interaction F 1.12 1.34 1.12
P 0. 306 0. 337 0. 454
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Table 5 SNK test about antioxidant enzyme activity index in different temperature

iz 51 S Al T O T 4R Oy T T 4 R I
Temperature Sex Superoxide dismutase activity Peroxidase activity Catalase activity
¢ (SOD, U/min * g) (POD, U/min * g) (CAT, U/min * g)
25 2 102, 17+12. 18Ac 40.6546. 67 Ac 247.25+23.52Ab
3 98.6549. 92Bc 39.17+3. 37Bc 272.71+8.91Ab
20 % 143.17+11. 32Ab 132.15415. 85Ab 227.15+15. 38Ab
2 128.24=+13. 58Bb 108. 34411. 53Bb 254.18+9. 64Ab
15 % 862.15+58. 54Aa 262.17+9. 48Aa 378.57+8.54Aa
2 608. 36 +39. 48Ba 181. 4545, 25Ba 347.48+14.65Aa
Bk MDA 1 Pro % & 3% K F O k. 15 B X 41 g i 6 FANEBmEEHIERERONEFHEMN
SERE 8 AR A 0 L B IR R IZ%{EE H,0, MDA, Table 6 Two-factor variance analysis about
Pro fil SP 4 i 45 5 %i . 25 C# 20 C,H,0,. antioxidant enzyme activity index
MDA F1 SP &H &, 20 C#) 15 C,Pro 1 SP AR S R YR TH A JEAY U7
HEBFER K, 15 Cif H,O, MDA . Pro fil SP & & Source Ttem  {EEETEEE B M 15 1

SOD activity POD activity CAT activity

Fo 25 CHEBEM T 2y 1.5 fi5. Bl E AL S bR

N — AL B F 88. 44 72.25 2.43

H, O, F1 Pro B KT+ #k . & #k 1+ Bk MDA F )
‘ Corrected model  p <<0. 001 <<0. 001 0. 081

SP 3 Jin i AHIE . :
i B2 F 169. 15 9.07 4.37
122 or BB AT H O, MDA Pro fil SP & Temperature P <0. 001 <0. 001 0.021
R % % 5 (P20, 05) GREER] 4 MR AR PN - e
mm%%%w@. O1) . L JBE b 4 5 5 5k 9y b oo .
S 145 0 G2 DR TPk ) I E RV I X 4 ) R H AR F 3.82 1.62 1.12
%E%TCEVEFH(P>O. 05) o 1 X 240 i Ji8€ 5 e 1t ) Interaction P 0.017 0.351 0. 431

ARSI SP>> MDA > H, O, > Pro. i ¥ 1 5%
03k Pro>>SP>H, 0, >MDA(3 8),

R7 BREXEEERETEEERZME SNK &1

Table 7 SNK test about cell membrane integrity index in different temperature

S L PO =R AN T UiF B SR 5 AR A A
Temperature Sex H, 0, (mmol/g) Malondialdehyde Free proline content Soluble protein
C) content (MDA, pmol/g) (Pro, pg/g) (SP, mg/g)
25 $ 105. 34424, 71Bb 24,17+12.18Ab 19.79+3.45Ab 10. 45+3. 65Bc
N 237.54+21.50Ab 30.56+9.92Bb 15.78+2.74Bb 13.15+3. 27Ac
20 % 537.41+17.54Ba 57.16+11.32Aa 21.85+4.57Ab 22.144+2.05Bb
N 675.42+18.52Aa 59.67413. 58Ba 15.63+1.42Bb 28.33+1.53Ab
15 % 517.54+75. 14Ba 59.47+58. 54Aa 35.1248.75Aa 42.77+7.45Ba
N 678.13+56.17Aa 77.24439. 48Ba 30.5946.35Ba 48,4345, 27Aa
3 g

3.1 BESELSHKER
Yo G VEA SRR RGBS AR E T . GE SR R R L B E G EE . &0l B AR R N
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SESERERE A I AL RE I R R R A TR T %8 MRBEEMERERONETH LN
FRER L, AR RS 2SN SN, R4S Table 8 Two-factor variance analysis about
FE ST 5 T R B e o K ccll membrane Inteertty index
AyIhia s R T E S DT H M R WH O FER W R aEtEEn
PRS2 5% AR EE WA T . O BRI SR SR S bR Source  Irem  H:0. MDA B Soluble
WU TR . A BFI0IA h 7E R IR A O e WA L 252 fro | proven
%%ﬁ%ﬁﬂﬂﬁﬂﬁﬁ%%a@iufﬁé%/a’\iﬁéfﬁugo zlxlit B Ab B Cor- F 71.45 88. 44 56.67 72.25
ofr AT G AT B BRSSP o0l oo o0 000
g J#F Tem- F 8. 14 6.35 10.57 9.07
M2 S IR T .15 CIMM R RSB E S
perature P 0.003 0. 006 <20. 001 <20. 001
F 20 C L i 15 C o 5 I 45 26 e A VG U6k 55 4 (L R T P T —
Tﬂfﬁ%%,ﬁﬁkﬂfﬁﬁi%éﬂm@%&%fgijt,f{ﬁ@iﬂfé% P 0.041 0.031 0.042 0.015
ENCE S} (S L7 TN 9 ST S —— o 1 1o 1w
T S 25 5 T S BRI P, MR BERT D BB Interaction  p o089 0.727 .85 0.351

i R A BRBR AR W W OR T O bR I S BRI
TS BT 55« e B0 O RE A AR R T R 3 0 A2 B P B G ARG R LA B S, BEIRE PR P WE N
Bif o kB2 X Y A 1 FH S M A Oy 52 2%, 2 L o g ) 3 M R ASCEL T B B R R AR S I R R A o B
A RS 9 e 38 R i o 3 B 2B g8 . Tl i fE) C O, ¥R EE (C) 5 3L T (GO BUA A fb— Btk A < L2 7
Z 506G MR S REA RS Rl B R s AL IR T O A R A IR AR . WET
R 10 C. P, fH A BEAR 5000 Ay o AR SCrp 15 CREAERAY P, fH 35 AR T Al 2 L V8 7 06 & R ) 8 2% K T 1
b 385 5 6 WG IR B PR 1O B R TS H R AR TR m R R AT AR RKIMIR B T LR R T
HE RGO CE RS o S SR B — BT BT O HOG A AL SO 50 0 B R AR A KR B R
L%,
3.2 BELSHRAKME

AT (SS) & EEZOGE 7 W R ik K AL & Wy AR I I 58 A 0 Y 32 2 A7 X R PR AR T Y T R
Y, SHEYMBEA BV R . AR R B S AT L A A I R A R S8 A S R
JoT A S M) o R ISR ) S5 ) ek R o R R S A e o' B VR R R WA P b R 90 i 3 P L eSS 1 A S
3 A o 038 35 e 2 M A FH RN 0 LRSS F S R M L OE SS Is RN B, AR SO TR EE RIS P (BB /N, R BT SS 1Y
B BB | T RE BTG AR T 0 TR R R (P AD 5 B Ry, R B SS A3 i bR L (B SS 5 5 8 A8 Y AT UL A B RE
PR B E A A L A B G D) R () 3R 47 ) T2 R RE St (8 AR 1 43 I8 L 45 SR 5 SCRe ) RK 43 k3 R AR, 3 S TR
T A%k P, WEMNT F 8,10 SSFI PA S % & T F Bk (P<<0. 05) . ALULH § BRI VE HT L 5 MR EE 5 %2
TREE RS20 H O BRAETE 2 099 B 5 68 i AT 1A AF 55 i JBh 38 SO A i R BLOR AR K/ L BCRE IR T F
BRET . R R A SR (NR) i 1 Xt T8 ML R 11 3 JE ) Ak R B ik IR L B R A A AR A R G O Y O 4
FHSO S AR 55 0 A I R P 1 R 85 DDA O, 29 25 Voo & BB R P AU o IR B R AIT SS A PA &
1T NR I P AR 28 B 0R A 32 B 532 W 50O o (LA 5 1 s A 1 W A R v W A P (] 2D R e . 3 MR
O BRFNF AR NR VEPE T B35 2 5% NR G P, 28— 8ok, st A2 B IEF 2K AESH LT W B
DA B 1 22 1 I g i ) B e 2k 1 T BRI 2 S 5 A R i B 00 a8t AL ) RN A BRSPS
B AR 155 8 A3 A0 R T A A DG o L3 o W A3 A B R A D ) 52 i o Al HE 2 2= ) R e P i A S AR S
i SS AN PA i K NROE P AR A6 W il 2 0 2 B 4y o 135 B2 0 0 22 S L U H 8RR HE S BR RS2 TR
A A AR
3.3 BAELRAAMEHR

IE AR A S0 e 0o 25 i A 7 24 6 4R Cactive oxygen) (1 [ B 0,568 3o 4T %0k 9 3 46 oK e AR T R 8 4
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AR B i 1 et BB 0 o (R A ML P Bl R Y 7 A R R AL T A A P EPIR A . BE TR FE AR AR R SODLPOD i CAT
TSI I, 25 CF| 20 'C,SOD #4030 % 4245 . POD 301 3 £ 2247 . CAT Jo g 244 i ; L 20 C %] 15 C,SOD
BT 6 f5 447, POD BN T 80% 4247, CAT N T 5020 28 47 o T U 3l J3 X6 0 480 AL Tl 28 49 14 A1 1R L o) A
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