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Abstract [ Objective ] The study aims to investigate the changes of photosynthetic physiology and leaf

structure of tea trees under different intercropping patterns and to provide theoretical basis for the con-
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struction of ideal cultivation pattern of tea trees and the promotion of sustainable development of tea plan-
tation. [ Methods] With the tea trees grown under four intercropping patterns as materials, including Rho-
dodendron delavayi-tea(MT), Prunus cerasoides-tea (DT), Juglans regia-tea (HT), and pure tea plan-
tation (CK), we investigated the changes of physiological and ecological functions of the tea trees and the
anatomical structure of leaf blades in spring and autumn. The data were analyzed by single factor test and
correlation analysis. [Results] The three intercropping modes significantly reduced the photosynthetically
active radiation flux and leaf temperature of the tea plants in tea plantations, and the net photosynthetic
rate and transpiration rate of different intercropping patterns in spring and autumn showed a single-peak
curve with first increase and then decrease, which had significant difference between CK and other inter-
cropping patterns. Thickness of the fenestrated tissues and leaves of tea trees under different intercropping
patterns in spring and autumn were significantly lower than that of CK. In spring, photosynthetically ac-
tive radiant flux was significantly positively correlated with thickness of palisade tissues, ratio of palisade
to sponge tissue,and the cell tense ratio, while negatively correlated with the cell looseness ratio. In au-
tumn, the net photosynthetic rate was significantly positively correlated with the tightness of tissue struc-
ture. [ Conclusion] Intercropping patterns affect the photosynthetic indexes of the tea trees, and MT and
DT are most effective. Tea trees grown under different intercropping patterns gradually change leal mor-
phology to adapt to their environment. The thickness of palisade tissues, lower epidermal thickness, ratio
of palisade to sponge tissue, and the cell tense ratio can be used as indexes for evaluating photosynthetic
capacity of leaves.

Key words tea trees; intercropping pattern; photosynthetic properties; leaf anatomy structure
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Table 1 Basic information of intercropping trees

[i] 47 44 A R w 5 M PR EE IS P i ol 4 R
Intercropping tree Height/m Crown width/m Strain spacing/m Depression/ % Planting year
LML R, delavayi 4.5 4.0X4.5 4.5 40~45 30
K HBAE P. cerasoides 8.0 6.5X5.5 5.0 35~40 30
Btk J. regia 5.0 6.0X5.5 5.0 35~40 30
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CK, pure tea plantations. MT, R. delavayi -tea. DT, P. cerasoides-tea. HT, J. regia-tea. The same as below.
Fig. 1 Diurnal variation of photosynthetically active radiation flux and leaf temperature

of tea trees in spring (A, C) and autumn (B, D)
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Table 2 Daily means of photosynthetic effective radiation flux. leaf temperature, and gas exchange parameters of

tea tree leaves under different intercropping patterns and growth periods

A A AR G N HOL A R FE W T % SILRE M\ CO, ¥R
s gt R iR c T o
PAR/ " P,/ T G.. c
Season Model N T,/C B B B
[pmol/(m*® « s)] [pmol/(m® « )] [(mmol/(m” + )] [mmol/(m" «s)] (pmol/mol)
CK 835.6+237.61a 30.70+6. 44a 4.57+1.58a 1.4040. 62a 2.99+1. 29ab 377.21468. 44a
£ MT 313.84+112.28b 24.04=+3.83b 2.5441. 24bc 0.95+0. 35a 3.3741. 14ab 437.92+71. 14a
7
Spring DT 105.204+21.71b 22,6042, 54b 2.8040.89abc  1.21+0.52a 3.1241.02ab 446, 61+48. 96a
HT 218.20450. 35b 22.34=+3.49b 2.1140. 77bc 1.26=+0. 63a 2.1540. 40b 429.95+51. 35a
CK 394.56499. 22b 22.52+2.59b 3.81+2.03ab 1.1540. 38a 2.88+0.90ab 250.14+24.82b
e MT 122. 41444, 46b 20.21+2.42b 1.294+1.52¢ 0.81+0. 38a 4.59+2.07a 256.98+34.03b
E:
Autumn - . . . . . . . .
DT 235.06471.70b 21.67+3.24b 1.30=£1.63c 0.89+0. 38a 3.4741.87ab 261.73+£58.07b
HT 343.464117.65b 22.72+5.18b 1.81£1.01c 1.2440.73a 3.14+1.77ab 298.22+74.17b

2 [F B A RN T8 R AR R AR K 7E 0. 05 K- B2 R B3, TR,
Note: Different normal letters within same column indicate significant differences among intercropping patterns and growth periods at the

0. 05 level. The same as below.
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Fig.3 Anatomical structure of tea tree leaves in spring and

autumn under four patterns
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Table 3 Comparative analysis of leal structure under different intercropping patterns in spring and autumn
R R M 41 4L T 4 2 R R TR R
o e 4 p SR R Upper Thickness of Thickness Lower T RZEE
F U U icl idermal lisad fs idermal I icl
Scason MOdCl pper cuticle epl erma I)?i 1sade (0] :sp()nge epl erma ‘(?Wer cuticle
thickness/pm thickness tissue tissue thickness thickness/pm
/pm /pm /pm /pm
CK 7.30%+2.04b 14.05+2. 43ab 69.48+10. 79a 142.08425. 03¢ 12.48+3. 14b 2.73+1.18¢c
LT MT 6.94+2.13b 12.84=+2.76¢ 61.34+8.31b 151.89413.79b 10.40+£2. 32¢ 3.45+1.75b
Spring DT 9.4942.67a  13.64+2.19b 54.68%+9.73d  154.83425.9b  12.1142.41b  5.89+2.54a
HT 5.20+2.16¢ 14.58+2.96a 57.78+£9.49c 166. 24424, 49a 14.55+2. 86a 2.92-+1. 28¢c
CK 3.39+0. 96ab 21.6743.10a 108.54418. 23a 230.13+34.55a 14.20+2.76b 3.1840.95a
®E MT 3.124+1.15b 22.1646.78a 104.41418. 82a 198. 924 30. 49b 17.03+£3.38a 3.19+1. 25a
Autumn - - -
DT 3.5741.02a 21.6045.57a 65.63+17. 88¢ 167. 26440, 18c 17.50+£6.02a 2.824+1.02b
HT 1.76£0. 70c 16.2743.93b 90. 30£19. 46b 194. 26426. 32b 13.41£2.53b 1.29£0. 70c
74 ik R R PR /3354 EEEAEy e 2] S 25 ) A B
Sﬂ‘ . Model Leaf thickness Mesophyll Ratio of palisade Cell tense (ell looseness
cason ode /pm thickness/pm to sponge tissue ratio/ % ratio/ %
CK 261.90+34.07b 211.56+28.92b 0.50%0. 10a 0.27%0. 04a 0.67+0.05¢c
=5 MT 261.60+17.27b 213.23+15. 46b 0.414+0.07b 0.234+0.03b 0.714£0.04b
Spring DT 260. 28+28. 71b 209. 51428, 03b 0.36=40.09¢ 0.2140. 04c 0.7440. 05a
HT 273.08+27.37a 224.02+26. 40a 0.35+0. 08¢ 0.214+0.03c 0.74+0. 04a
CK 408.09+51. 32a 338.67+47. 26a 0.48+0.07a 0.26+0. 68a 0.68+0.03¢c
o MT 351.34+46.81b 303.33+43.95b 0.53+0.09a 0.30%0.03b 0.66+0.04d
Autumn DT 280. 40444, 97d 229. 66439, 08d 0.4220.17b 0.2920. 15b 0.6340. 21e
HT 319.52+28. 26¢ 284.56+31. 74c 0.48+0. 14a 0.28+0.05b 0.68=+0. 06¢c

T [ 9 AR /NG 501 FoR AR ETE 0. 05 JKF B 22 5 35,

Note: Different normal letters within same season indicate significant difference among different intercropping patterns at 0. 05 level.

2.4 FERMHAXEGEEENRSEIEHNXER
HEHFEFEAKY,PARYS T, TPT.P/S.CTR £
BEIEMIEP < 0.05. FFD .5 C,.CLR & &%
kT, 5 P, TPT.P/S .CTR & & & E M %,
5 C.CLR 2R FMMK;G, 5 LET 2 1 F 74l
X TPT H P/S.CTR 2R FIEMX; LT 5§ MT
BEREEMHXE;P/S 5 CTR 2B FIFMHX(P<
0.01, FlA),5 CLR 2k & f4HXE;CTR 5 CLR

R A OE (R 4. TR, FE Rk B A K,
PARS T, BBFIEMEX. 5G, 2RFMNHHLE; TL
H5G, BREMMIKEP, 5 CTR 2 RFIEMKE;T,
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