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Abstract: The influences of different transmittance (100% , 50% , 25% and 15% ) and different water
contents in soil (10% , 25% , 45% and 65% ) on branch increment and some physiological indexes in
leaf of Sinocalycanthus chinensis Cheng et S. Y. Chang were researched by pot experiment method, and
the correlation among branch increment and physiological indexes in leaf was also analyzed. The results
show that under 10% water content in soil or full illumination (100% transmittance) conditions, the
branch increment and chlorophyll content in leaf of S. chinensis is the lowest, contents of MDA and
soluble sugar, activities of SOD and POD all are higher, and contents of proline and soluble protein are
the highest. Under the conditions with 50% and 25% transmittance or 25% and 45% water contents in
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soil, the branch increment and chlorophyll content in leaf increase, while other indexes all decrease to
some extent. Under the conditions with 15% transmittance or 65% water content in soil, the branch
increment and chlorophyll content in leaf decrease slightly, while other indexes all increase to some
extent. In general, with enhancing of transmittance or reducing of water content in soil, the branch
increment and chlorophyll content in leaf appear the trend of decreasing gradually, while other indexes all
appear the trend of increasing gradually. The transmittance and water content in soil have the alternate
effects on the branch increment and physiological indexes in leaf of S. chinensis, and the shading can
reduce the injury of soil drought stress on S. chinensis to a certain extent while increasing of water content
in soil can also reduce the injury of strong light on S.
transmittance (15% ) or too high water content in soil (65% ) are unfavorable to growth of S. chinensis.
The correlation analysis result shows that there are extremely significant negative correlation of the branch
increment with POD activity, proline content and MDA content ( P<0.01 ), indicating that the branch
increment of S. chinensis is closely related to the change of these three indexes in stress environment,

chinensis to a certain extent. But too low

therefore, the adapt degree of S. chinensis to habitat can be judged by means of above three indexes.
According to these experiment results, it is conjectured that S. chinensis is suitable for growing in the
habitat with 50% transmittance and 45% water content in soil under high tempreture in summer and
should be planted together with arbors and ground cover plants in Shanghai area.

Key words: Sinocalycanthus chinensis Cheng et S. Y. Chang; transmittance; water content in soil;

branch increment; physiological index; correlation analysis
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Table 1 Effects of different transmittance and different water contents in soil on branch increment of Sinocalycanthus chinensis Cheng et S. Y.

Chang(X+SD) !

NI 43 K AL BRAL A 2542 K B /mm  Branch increment in treatment group with different water contents in soil

Transmittance 10% 25% 45% 65% S Average
100 7.1920.20Bc 6.49+0. 19Dc 9.11%0.05Ba 8.24+0.09Ch 7.76=1.05
50 8.69+0.39Ac 9.66=0.54Ch 15. 1420. 36 Aa 15.650. 18Aa 12.29+3.29
25 8.26+0. 18Ad 15.990.20Aa 14.63£0.25Ab 11.07:0. 54Bc 12.49+3. 18
15 8.51+0.27Ad 12.44+0.27Bb 14.66+0. 49 Aa 10.50+0. 31Bc 11.53£2.40

FHIME Average 8.16+0. 65 11.15+3.66 13.38+2. 60 11.36+2.82 11.0242.43

D R B AR () ) K R R 7 [l — 38 2 K 2% 1R TR 35 SR 3R ] (¥ A 34401 (1) 45 4 4. 3 25 5 (P<0. 01) Different capitals in the same column
indicate the extremely significant difference among treatment groups with different transmittance under same water content in soil (P<0.01) ; [E47H R
[A) () /NG FAEFR IR TE TR — B R &M R LS K EAS[A] YA FR2H [8) 5 #% 2 25 22 5% (P<0. 01) Different small letters in the same row indicate the

extremely significant difference among treatment groups with different water contents in soil under same transmittance condition( P<0.01).
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Table 2  Effects of different transmittance and different water contents in soil on contents of chlorophyll, MDA and proline in leaf of

Sinocalycanthus chinensis Cheng et S. Y. Chang(X=SD)"

BICH/ % BT KA % M4 At/ mg - g7 MDA & #/mg « g™ IR &/ pg - ¢!

Transmittance Water content in soil Chlorophyll content MDA content Proline content
100 10 1.51+0.01Aa 8.85+0.01Aa 37.33x1.15Aa
100 25 1.57+0.06Ba 9.21+0. 10Aa 33.33+0.58Ab
100 45 1.68+0.06Ba 4.91+0.10Ab 25.33+1. 15A¢
100 65 1.64+0.04Aa 5.51+0.40Ab 21.33+0.58Ad

50 10 1.54+0.02Ab 6.18+0. 16Bb 19.67+0.15Ca

50 25 2.23+0.07Aa 7.77+0.65Ba 18.00+0. 00Ba

50 45 1.87+0.03ABb 4.43+0.25Ac¢ 12.33+1. 15Bb

50 65 1.55+0.03Ab 4.13+0.01BCe 13.67+x1.15Ch

25 10 1.51+0.26Ab 5.89+0.40Ba 27.67+2.08Ba

25 25 1.65+0.55Bb 4.19+0. 18Cbh 17.67+0. 58 B¢

25 45 2.22+0.01Aa 3.00+1.32Bc¢ 12.00+0. 00Bd

25 65 1.73+0.03Ab 4.80+0. 14ABab 22.67+1.53Ab

15 10 1.56+0.09Ab 3.76+1.32Ca 29.00+0. 00Ba

15 25 1.85+0. 06Bab 3.57+0. 10Ca 17.33+0. 58Bb

15 45 2.08+0.05Aa 3.09+0. 18Ba 13.67+0. 58 B¢

15 65 1.92+0.01 Aab 3.20+0.02Ca 18.33+1.53Bb

D [ 3 v S [ (4 K 7B 32 R A [l — 38 K B 45 1 F 388 0 R[] 1) b B0 4 8] 45 4% B 3 2% 57 (P<0. 01) Different capitals in the same column
indicate the extremely significant difference among treatment groups with different transmittance under same water content in soil (P<0.01) ; [F%1HR
[R] /NG AR IR FE R —iB V6 R A 3 & /K AN R B b B2 8] A B f2. 3% 22 5% (P<0. 01) Different small letters in the same column indicate

the extremely significant difference among treatment groups with different water contents in soil under same transmittance condition( P<0.01).
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Table 3  Effects of different transmittance and different water contents in soil on activities of POD and SOD, contents of soluble sugar and soluble
protein in leaf of Sinocalycanthus chinensis Cheng et S. Y. Chang(X+SD)"

BENR % H S K% POD i%E/U - g7 SOD ffM/U - ¢! AIEMERE S ng - ¢! MIHEMEAFRE SR/ mg - ¢!
Transmittance Water content in soil POD activity SOD activity Soluble sugar content Soluble protein content

100 10 72.26+3.54Aa 170.02+26.25Aa 79.60+19.23ABa 83.23+3.54Aa
100 25 41.46+0.45Ad 119.04+7.89Ab 70.71+15.25Aab 80.59+14.56Aa
100 45 46.53+2.22Ac 57.81+7.30Bc 54.11+4.52Ab 70.72+1.91Ab
100 65 51.63+2.56Ab 86.44+11.70Bbc 80.66+15.04Aa 56.11+1.34Ac

50 10 41.16+2.96Ba 81.96+13.78Ba 63.67+9.32BCab 73.13+1.20Ba

50 25 27.75+1.43Bb 32.62+9.56Bb 48.76+7.28ABb 63.47+3.49Bb

50 45 23.93+0.65Bb 25.84+14.28Bb 67.38+1.46Aab 62.09+3.35ABb
50 65 27.53+0.38Bb 50.61+9.72Bab 75.06+18.32ABa 52.68+1.63Ac

25 10 42.90+1.67Ba 76.68+8.57Bb 87.41x2.44Aa 62.15+2.43Ca

25 25 27.39+3.32Bb 48.93+6.73Bb 45.07+0.77BCb 55.44+0. 17Bab
25 45 25.09+0.94Bb 138.84+23.92Aa 43.90+5. 18Ab 49.68+1.85Ch

25 65 28.81+1.06Bb 126.78+2.95Aa 55.62+0.24BCb 51.00+0.67Ab

15 10 31.22x1.48Ca 96.86+21.67Bb 44.66+10.22Cab 65.09+1.76BCb
15 25 31.33+3.93Ba 86.76+12.32Ab 24.56+1.76Cb 80.40+2.46Aa

15 45 27.42+2.85Ba 162.56+16.08Aa 48.35+5.79Aa 53.29+1.15BCc
15 65 28.89x1.86Ba 161.52+36.57Aa 38.54+8.41Cab 59.43+0.87Abc

D [ 3] oS ] (B R R A ] — 38 K S 1 3 D6 3R AN [] A A B 40 ) 5 H 35 22 % (P<0. 01) Different capitals in the same column
indicate the extremely significant difference among treatment groups with different transmittance under same water content in soil (P<0.01) ; [R5l HR
[6) (/NG PR F R AE A — B YR A 5 /K B AR TE] A4 A BRAH 6] 45 % @ 35 25 5% ( P<0.01) Different small letters in the same column indicate

the extremely significant difference among treatment groups with different water contents in soil under same transmittance condition( P<0.01).
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Table 4 Correlation analysis among different indexes of branch and leaf of Sinocalycanthus chinensis Cheng et S. Y. Chang")

e b MK FZEL  Correlation coefficient
Index A B c D E F G H
A 1.000 O
B 0.4300 1.000 0
C —0.689 1 #x -0.337 4 1.000 0
D —0.701 7 #x —-0.556 3 * 0.644 9 = 1.000 0
E -0.218 2 0.089 2 -0.024 3 0.279 8 1.000 0
F —0.834 7 #x -0.630 3 * 0.697 2 = 0.768 2 = 0.292 0 1.000 0
G -0.364 7 -0.569 7 * 0.559 7 = 0.571 5 = -0.109 8 0.408 4 1.000 0
H -0.605 5 * -0.379 8 0.615 1 * 0.592 7 * 0.056 2 0.639 3 = 0.063 4 1.000 0

DA K& K& Branch increment; B M E A Chlorophyll content in leaf; C. I H MDA & MDA content in leaf; D: M F POD i 14
POD activity in leaf; E: I H SOD i& 1 SOD activity in leaf; F: M F i Z R 7% i Proline content in leaf; G: M5 ] % MM 7 i Soluble sugar
content in leaf; H. I F o]V M8 H % & Soluble protein content in leaf. #* ; P<0.05; #* . P<0.0l.
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