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Abstract; Taking day temperature of 25 °C and night temperature of 20 “C as the control, plant growth
and changes of physiological and biochemical indexes and polar metabolite contents in leaves of
Sarcococca ruscifolia Stapf during high temperature ( day temperature of 35 °C and night temperature of
30 °C) stress for 32 d were compared. The results show that under high temperature stress, most leaves of
S. ruscifolia evidently wither and turn yellow, even wilt and fall. Overall, with the elongation of high
temperature stress time, contents of chlorophyll and carotenoid in leaves of S. ruscifolia decrease
eradually ; malondialdehyde (MDA) content increases gradually; electrolyte leakage at treatment for 8 d
is lower than that at treatment for O d, then increases gradually, and has a significant ( P<0.05) increase
at treatment for 32 d; superoxide dismutase (SOD) activity increases continuously; peroxidase (POD)
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activity first decreases and then increases, and is the lowest at treatment for 24 d; ascorbate peroxidase
(APX) activity first increases and then decreases and finally tends to be steady. Under high temperature
stress, contents of chlorophyll and carotenoid and POD activity of leaves of S. ruscifolia are lower than
those of the control in general, while MDA content and SOD and APX activities are always higher than
those of the control; electrolyte leakage is significantly lower than that of the control at treatment for 8,
16, and 24 d, but is significantly higher than that of the control at treatment for 32 d. 22 differential polar
metabolites are screened from leaves of S. ruscifolia according to the criteria of variable importance in
projection greater than 1 and significant difference between the high temperature stress and the control,
including 4 organic acids, 7 amino acids, 10 saccharides and saccharide alcohols, and 1 unsaturated
fatty acid, these differential polar metabolites may affect the resistance of S. ruscifolia against high
temperature stress. In conclusion, S. ruscifolia is sensitive to high temperature stress, and the effect of
high temperature stress for long time on accumulation of differential polar metabolites in leaves of S.
ruscifolia is greater.
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Table 1 Changes of chlorophyll and carotenoid contents in leaves of Sarcococca ruscifolia Stapf under high temperature stress ( X+SE)!

i) Hild/C i/ C ANE AL BRI 4 FE &/ (mg - ¢')  Chlorophyll content at different treatment times
Day Night
No. temperature temperature 0d 8d 16 d 24 d 32d
T 35 30 3.79+0.03Aa 3.58+0.04Bab 3.53+0.14Ab 3.06+0.09Bc 2.46+0.06Bd
CK 25 20 3.77+0.06Aa 3.72+0.02Aa 3.70+0.06Aa 3.76+0.08Aa 3.70+0.03Aa
TR Hif/C i/ C AN [ A BB ) (B S 35 l‘%ﬁﬁ/(mg . g_] ) Carotenoid content at different treatment times
Day Night
No- emperature {emperature 0d 8d 16 d 24d 32 d
T 35 30 0.21+£0.00Aa 0.20+0.00Aa 0.21+£0.00Aa 0.19+0.00Bb 0.15+0.00Bc¢
CK 25 20 0.23+0.05Aa 0.21+0.04Aa 0.22+0.06Aa 0.21+0.03Aa 0.22+0.03Aa
DT, EiRAL 4 High temperature treatment group; CK; Xf B0 The control group. [Fl41 W AN [) o5 bk 32 7R 78 ] — 4 AR ) A [7) 26 ) 22 5 W 3%

( P<0.05) Different uppercases in the same column indicate the significant ( P<0.05) difference between different groups at the same treatment time; [7i]
TTHARTRING ZE A 3 7R 76 [A] 40 A [R) A B isf 1] 7] 2% 5% 1. 3% (P <0.05) Different lowercases in the same row indicate the significant ( P<0.05)

difference in the same group among different treatment times.

®2 BEMETHBEMPE _E(MDA)SEMBERRIMNERNTL (XSE)"Y
Table 2 Changes of malondialdehyde (MDA ) content and electrolyte leakage of leaves of Sarcococca ruscifolia Stapf under high temperature
stress (X+SE)"

gy Hilt/C B/ C AEAEFERTE] A9 MDA &5/ (mg - ¢') MDA content at different treatment times

Day Night
No. temperature temperature 0d 8d 16 d 24 d 32d
T 35 30 1.56+0.02Ac 1.67+0.06Abc 1.73+0.03Ab 1.75+£0.05Ab 1.94+0.04Aa
CK 25 20 1.51£0.03Aa 1.50+0.09Aa 1.51+0.06Ba 1.52+0.02Ba 1.51+0.02Ba
gy H iR/ C W/ C ARV AL BRASE] A EL A R AMB %/ (mg + ¢7')  Electrolyte leakage at different treatment times

Day Night
No. temperature temperature 0d 8d 16 d 24 d 32d
T 35 30 40.62+0.73Ab 34.73+1.37Bb 34.76+0.56Bb 35.35+0.71Bb 63.53+4.26Aa
CK 25 20 38.83+0.47Aa 39.23+0.23Aa 40.01+£0.82Aa 38.87+0.32Aa 38.77+0.31Ba

1>T: R AL High temperature treatment group; CK: X7 B ZH The control group. [R5 AN [R] R B ) 3 7R 7 ] — Ab BB [R] R [] 4 0] 22 5 8 2

(P<0.05) Different uppercases in the same column indicate the significant ( P<0.05) difference between different groups at the same treatment time; [7i]
ATHRTRING 78 36 7 15 [R) 2 () Ak RS (] [R] 2% 5% 52 3 (P < 0.05) Different lowercases in the same row indicate the significant ( P<0.05)

difference in the same group among different treatment times.
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Table 3 Changes of superoxide dismutase (SOD), peroxidase (POD), and ascorbate peroxidase ( APX) activities of leaves of Sarcococca
ruscifolia Stapf under high temperature stress (X+SE)"

gy Hild/C i/ C AN [E] A F RS 1] () SOD J% 4%/ (U - ¢7')  SOD activity at different treatment times
Day Night

No- emperature {emperature 0d 8d 16 d 24d 32.d
T 35 30 20.18+1.76Ac 25.96+4.30Ac 25.74£2.62Ac 60.70+11.95Ab 97.43+12.80Aa
CK 25 20 19.95+1.48Aa 19.58+2.22Aa 19.99+0.47Aa 20.15+0.61Ba 19.23+1.72Ba
oa=% H i/ C R/ C ANEAEFERTE A POD 164/ (U - g')  POD activity at different treatment times
N 7 Day Night

o temperature temperature 0d 8d 16 d 24.d 32d
T 35 30 34.32+1.25Aa 29.58+1.21Ab 29.06+0.76Bb 21.89+1.11Bc 26.93+0.28Bb
CK 25 20 33.57+1.97Aa 33.60+2.31Aa 31.50+0.45Aa 33.27+0.14Aa 31.25+1.27Aa
e H /G RIEL/C ANEACFRRTE A9 APX 361/ (U - g7')  APX activity at different treatment times
No. Day temperature Night temperature 0d 8 d 16 d 24 d 32 d
T 35 30 15.25+1.17Ac¢ 15.65+1.25A¢ 36.78+1.64Aa 30.19+3.05Ab 34.06+1.14Ab
CK 25 20 13.59+1.58Aa 12.91+0.67Ba 13.98+0.42Ba 13.29+0.26Ba 13.05+0.79Ba

DT, FiRALFEZ] High temperature treatment group; CK: X HRZ The control group. [EF1HAS[E] Kk G T hf 26 78 78 7] — &b FH s i) A ] 4 i) 22 5 b 3

(P<0.05) Different uppercases in the same column indicate the significant ( P<0.05) difference between different groups at the same treatment time; [fi]

ATHREING 78 26 7R 76 8] 41 K [A) b BRI [R] 8] 22 57 5.2 (P<0.05) Different lowercases in the same row indicate the significant ( P<0.05)

difference in the same group among different treatment times.
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Component 1

@ JEAE] X ( HIE 25 °C %R 20 C) 4B Short time control ( day
temperature of 25 °C and night temperature of 20 °C ) treatment; @ KZH
B 735 ( HR 35 °C AR 30 °C) Ab B Short time high temperature ( day
temperature of 35 °C and night temperature of 30 °C) treatment; @ KM}
[E] % B AL #E Long time control treatment; O K I [ 15 i A 3 Long time
high temperature treatment. A [F] B & [ 25 AR (R 4 Y 4 S Dots of

the same color represent four replicates of the same group.

B 1 GRHE (8 d) FIKATE (32 d) BB AE TEF B hRER G
U ER S T

Fig. 1 Principal component analysis on polar metabolites in leaves of
Sarcococca ruscifolia Stapf under high temperature stress for short
time (8 d) and long time (32 d)
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Table 4 Analysis on changes of relative contents of differential polar metabolites in leaves of Sarcococca ruscifolia Stapf under high temperature

stress based on PLS-DA method (X+SE)"

JELINFIA) (8 d) b BH A AR X 5

Relative content of

SRR

KAFIE] (32 d) AbBE AR XS 75

Relative content of

Differential polar metabolite vip short time (8 d) treatment long time (32 d) treatment
T CK T CK
HHLERZE 57 Organic acids
25 B Shikimic acid 1313 0.043:£0.004b 0.062:0.004a 0.036+0.011a 0.037:£0.003a
BEFAMR Succinic acid 1.083 0.090+0.023a 0.053+0.006a 0.030+0.004b 0.090+0.012a
SRR Malic acid 1.206 2.867+0.541a 1.943£0.545a 0.460+0.035h 2.256+0.305a

4-¥3F TR 4-hydroxybutanoic acid 1.257

BRI ST Amino acids

0.012+0.002b

SEE R Leucine 1.033 0.076+0.006a
223K Serine 1.481 0.005+0.006a
y—& 3T IR y-aminobutyric acid 1.131 1.857+0.098a
JHE R Proline 1.262 0.077+0.022b
{6, % g Threonine 1.008 0.082+0.009a
RAZGRR Aspartic acid 1.317 0.013+0.004b
HEE M Methionine 1.267 0.002+0.005b

HHEFIDBERE 2 Y43 Saccharides and saccharide alcohols

WUEEEFLREH Galactinol 1.145 0.387+0.058a
WLEE Myo-inositol 1.133 1.069+0.081a
1B S HEBE 1-deoxypentitol 1.002 0.064+0.002a
H#E 4 Mannose 1.130 0.436+0.080a
B FE A4 Arabinose 1.024 0.517+0.010a
H#& 5 Mannitol 1.133 0.069+0.006b
S Fructose 1.003 24.339+1.807a
BRI Allose 1.183 0.077+0.002b
FRT-REAFTWC I B Arabinofuranose 1.299 0.417+0.129b
IREEHE Erythrose 1.009 0.010+0.002b
AN FAR I ERZE ST Unsaturated fatty acids
a— k2 a-linolenic acid 1.130 0.090£0.022a

0.037+0.004a 0.000+0.000b 0.034+0.004a

0.083+0.005a
0.020+0.002a
2.127+0.086a
0.374+0.133a
0.058+0.005a
0.020£0.001a
0.009+0.002a

0.022+0.004a
0.021+0.004b
2.169+0.146a
0.556+0.130a
0.118+0.013a
0.017+0.002a
0.000+0.000a

0.005+0.000b
0.107£0.003a
1.168+0.092b
0.291+0.111b
0.084+0.007b
0.013+0.002b
0.000+0.000a

0.019+0.004b
0.375+0.056b
0.042+0.001b
0.157+0.007b

2.367+0.155a
3.191+0.271a
0.075+0.012a
0.269+0.005a

0.069+0.009b
0.149+0.005b
0.007+0.000b
0.054+0.002b

0.521+0.008a 0.310+0.022a 0.098:+0.004b
0.105+0.004a 0.221+0.010a 0.100+0.004b
24.492+0.533a 12.906+0.685a 7.225+0.068b

0.093+0.003a
0.700+0.105a
0.019+0.001a

0.154+0.006a
0.267+0.034a
0.014+0.002b

0.092+0.002b
0.308+0.032a
0.044+0.000a

0.029+0.005b 0.013+0.002a 0.013+0.001a

DVIP, A8 B B M {H Variable importance in projection; T %{Eﬂiﬁzﬂ( HiE 35 C &k 30 C) High temperature treatment group ( day
temperature of 35 °C and night temperature of 30 °C) ; CK: X HR4L( H & 25 °C (K 20 °C) The control group ( day temperature of 25 °C and night
temperature of 20 °C). [FATH A [Rl/ING F 1 F IR AEA [ 4 7] 22 5 12 3% (P<0.05) Different lowercases in the same row indicate the significant

(P<0.05) difference between different groups.
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