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Abstract; In order to understand the changes in physiological and biochemical indexes and anatomical
structure of leaf of Camellia sinensis (Linn.) O. Ktze. under natural overwintering condition, ten-year-old
plants of C. sinensis ‘ Longjingchangye’ planted in Nanjing were used as materials, contents of
chlorophyll, soluble protein, soluble sugar, free proline and malondialdehyde ( MDA ), activities of
superoxide dismutase (SOD) , catalase (CAT) and peroxidase (POD) , thicknesses of upper epidermis
lower epidermis, palisade tissue and spongy tissue, and ratio of upper epidermis thickness to spongy
tissue thickness of its leaf were compared and analyzed during natural overwintering period ( from
November 15th, 2012 to March 31st, 2013). The results show that during natural overwintering period ,
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chlorophyll content in leaf appears the trend of decreasing firstly and then increasing as time goes on,
while contents of soluble protein, soluble sugar, free proline and MDA, and activities of SOD, CAT and
POD in leaf generally appear the trend of increasing firstly and then decreasing, and all of them reach
their corresponding lowest or highest values on January 15th, 2013. Compared with before winter,
contents of chlorophyll and soluble sugar in leaf decrease significantly, content of MDA decreases
slightly, that of soluble protein increases significantly, that of free proline and activities of SOD, CAT
and POD increase slightly after winter. During natural overwintering period, thicknesses of upper
epidermis, lower epidermis, palisade tissue and spongy tissue appear the trend of decreasing firstly and
then increasing, those of upper epidermis and palisade tissue reach the lowest values on February 15th,
2013, while those of lower epidermis and spongy tissue reach the lowest values on January 30th, 2013;
ratio of upper epidermis thickness to spongy tissue thickness appears a fluctuation trend. Compared with
before winter, thicknesses of upper epidermis, lower epidermis, palisade tissue and spongy tissue of leaf
all decrease significantly, while ratio of upper epidermis thickness to spongy tissue thickness decreases
slightly after winter. It is suggested that under natural overwintering condition, C. sinensis has some cold
tolerance ability. In order to reduce the damage of low temperature to its body, it is possible to mediate
the metabolism balance by increasing syntheses of soluble protein, soluble sugar and free proline, and
improving related antioxidant enzyme activities during natural overwintering period.

Key words: Camellia sinensis (Linn.) O. Kize.; natural overwintering; cold resistance; physiological
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Table 1 Changes in air temperature at sampling day of leaf of
Camellia sinensis ‘ Longjingchangye ’ during natural overwinter-
ing period

URE H A I i/ C AR/ C ¥R/ c
Sampling date The maximum  The minimum Mean
(YYYY-MM-DD) temperature temperature temperature
2012-11-15 16. 67 5.80 11.27
2012-11-30 13.20 4.13 8. 80
2012-12-15 9. 66 1.21 5.21
2012-12-31 4.28 -0. 81 1.73
2013-01-15 6.01 -2.37 1.39
2013-01-30 8.75 -0.19 3.45
2013-02-15 7.42 2.18 4.41
2013-03-01 12. 00 3.61 7.41
2013-03-15 17. 08 5.46 10. 68
2013-03-31 15.53 6.38 10. 43

1.2 A%
1.2.1 #HaeRkERAEGF HERFEH LT 8.00,
A3 T2 BERR IV 24 45 A A 45 AR 4R T L 5
3MCES 5 MURBE SN R IR AT BRI 3 A
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FEFE T FH 2R K e I T 3R 1K 43, Bkt 5 i
AR, B T-70 C k4 547, AR A
FRFE BRI AE s BORERE B 56 4 ot B, Ui o I T 2R 1
K3, T FAA W, T HIPEA RS Y] A
1.2.2 A@ALFAmGN T RS E
IO A A SR T SR s RO
SE AR R 0T i SR P AU L e vk T
PEBE S R R R R B =R 0 T U
i S R A A R ARG S b 2 Rk I R N
(MDA ) £ 5 SR 20 PUws (NBT) 3177 I & 4 4E 1k
YL ALE (SOD ) T 5 SR e AN vk I a2 1 4
PR SRR (CAT) 16 P 5 SR FH @ AR vk Il 2 it 4 ik
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1.3 HESEITRHW
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2 HERAH
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Table 2 Changes in some physiological and biochemical indexes of leaf of Camellia sinensis ‘ Longjingchangye’ during natural overwintering

period (XxSD)!

ok H Y

Sampling date THRE SR mg g7 AR SR mg g TR R mg - g DFRIERR B e - g
(YYYY-MM-DD) Chlorophyll content Soluble protein content Soluble sugar content Free proline content
2012-11-15 7.10+0. 21a 15.33+0. 42e 67.94+0. 75h 23.77+0. 63e
2012-11-30 7.03+0. 21ab 19.27+0. 76¢ 90. 94+0. 86f 24.38+1.31de
2012-12-15 6.72+0. 15abe 20. 20+0. 40bc 98.72+0. 54d 25.48+0. 53d
2012-12-31 5.93+0. 28ef 22.87+0.31a 103. 50+0. 33¢ 27.15+0. 88c
2013-01-15 5.33x0. 18¢g 23.33+0. 42a 126. 50+0. 67a 31.48+1.22a
2013-01-30 5.81+0. 20f 20. 80+0. 72b 109. 56+1. 00b 28. 83+0. 68b
2013-02-15 5. 85+0. 08f 20. 87+0. 12b 98. 11+0. 82de 27.08+0. 67¢
2013-03-01 6.30+0. 31de 21.40+0. 72b 96.94+£1. 49¢ 25.31+1. 19de
2013-03-15 6.61+0. 26¢d 19. 07+0. 95¢ 83.44+0.42g 24.95+0. 33de
2013-03-31 6.67+0. 19bed 17.67+1.33d 58.61+0. 951 23.93+0. 96de
sﬁﬂ %Ew P/ ol - g7 SOD /U - ¢! CAT /U« g7+ min™! POD i/ - !
(YYYY-MM=DD) MDA content SOD activity CAT activity POD activity
2012-11-15 0.98+0. 02cd 719.91+4. 81e 306. 38+8. 39h 485.07+29. 45d
2012-11-30 1. 01£0. 15¢d 725. 66+2. 56de 347.09+3. 83g 503.23+10. 80d
2012-12-15 1. 15+0. 06bed 738.35+3. 16bc 386.76+3. 28e 670.93+18. 65¢
2012-12-31 1. 30+0. 10ab 746.97+7. 43bc 587.95+5.02b 996. 03+8. 50b
2013-01-15 1. 48+0. 15a 765.06+12. 11a 637.59+3.07a 1 489.63+29.93a
2013-01-30 1. 20+0. 03be 766.71+7. 82a 565.39+1. 59¢ 989.93+19. 75b
2013-02-15 1. 17+0. 07be 740. 69+3. 62bc 423.87+6.42d 503.37+21.11d
2013-03-01 1. 06+0. 19¢d 734.45+2. 81cd 380.76+3. 11e 503.27+17.27d
2013-03-15 1. 04£0. 18cd 726.19+3. 37de 370. 03+4. 17f 497.70+20. 04d
2013-03-31 0.94+0. 09d 722.78+4.98e 309. 20+2. 95h 495.37+21.93d

AN NEE S = = 542 (P<0.05) Different lowercases

2.2 BAMLHEZEMMHREERNTL

PN e ] PSPy iy 2P N il el e
Bz R A MR 2 SR 40 E 4R R R LA R - SR R
JEL 5 g 4 2H SRR B LA ) AR AR L3R 3

H% 3 Al L. [ AR AT A] (2012 4 11 H 15 H

in the same column indicate the significant difference (P<0.05).

2201343 A 31 H) A BHafh et 7
R T AR R 2 SR 4 A 2R R 3
it (R A% 2 B0 5 AT S T v 1 AR A 34, Horpr ) |
P K ML 4 2 EAE 2013 4E 2 A 15 H ik A%
H (40500 27.43 F191. 54 wm) | F % 52 flikE 2n 21 218
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Table 3 Changes in anatomical structure of leaf of Camellia sinensis * Longjingchangye’ during natural overwintering period (X+SD) !

BORE JEJE/um  Thickness
Sampling date o T - 1 AL R
(YYYY-MM-DD) Upper epidermis Lower epidermis Palisade tissue Spongy tissue

2012-11-15 41.99x1. 08a 32.32+1.87a 127.70+5. 54a 240. 05+5. 09a 0. 18+0. 00ab
2012-11-30 37.05+1. 63b 31.24+0.0lab 118. 10+3. 46b 208. 59+2.23b 0. 18+0. Olab
2012-12-15 33.75+0. 63¢ 29. 44+0. 63cd 107. 69+7. 06¢ 199. 53+2. 53¢ 0. 17£0. 01be
2012-12-31 32.67+0. 62cd 29. 31+0. 40cd 104.53+1.07¢ 189. 53+7. 06d 0. 17£0. Olbe
2013-01-15 31.59+1. 64cde 28. 72+0. 62cd 98. 84+1. 15d 183. 53+4. 35de 0. 17£0. Olbc
2013-01-30 31.23+1. 10de 27.25+0. 62e 96.91+1. 86e 169. 07+3. 80g 0.19+£0.0la
2013-02-15 27.43+1.07¢g 28.37+0. 61de 91.54+1. 08e 174. 76+4. 171g 0.16+0.0lc
2013-03-01 28.72+0. 76fg 29. 05+0. 81ed 92.20+1. 64de 179. 46+3. 60fg 0.16+0.0lc
2013-03-15 29.82+1. 65ef 29.95+0. 06bc 93.33+1. 24de 181. 31+2. 45¢f 0. 17£0. Olbe
2013-03-31 29.44+1. 6defg 29.96+0. 37be 94. 63+1. 46de 190. 08+20. 77ef 0.16+0.0lc

D @3 RN [E] 1 /NE R R 25 5 18 3 (P<0. 05) Different lowercases

in the same column indicate the significant difference (P<0.05).

DR, BRI SH A LR A FLE Ratio of upper epidermis thickness to spongy tissue thickness.
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