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Abstract : Tea ( Camdlia sinendis) is a type of the inportant cash crops and widely cultivated in the hilly areas of the subtropical
regon o south China. Inorder to inmprove the yidd and qudity of teain this regon, the ecologca dfects of intercropping white
clovers ( Trifolium repens) were invesigated in an fied experiments set up in Dongxi shan tea plantation in Baili Chaang (113°19

E,28°33 N a& an devation of 135m) , Changsha Qounty , Hunan. Data obta ned demongrated that the il porodty and the content
of organic metter, totad N, waterluble N, and avalable K increased 4.4 %, 24.1%, 33.3%, 30.3% and 16.1 %,
respectively , in the treatment intercropped with white clovers between the tea rows ( a. 0. 8) , cormpared to those val ues measured
in the control (the rows remained bare) . However , the content of totd K and available P decreased by 10.4 % and 9. 2 % in the
former treatment , presumably due to the uptakes of white clover. During the season when soring tea leaves produced (from April

to June) , and hot summer (July to August) and drought autumn (Sgptember to October) seasons when tea plants often dameged
due to water shortage , water content in O 20cm il layer increased Sgnificantly by intercropping white clovers. In trestment
i ntercropped with white clovers, il temmperature increased in winter and decreased in summer. Thus, intercropping white clovers
protected tea plants from both of damages caused by coldness (<0 ) and hotness (>35 ).
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In the trestment intercropped with white clovers, weeds were largely preserved , astheir gecies, dendties and totd biomass
decreased by 18.5 %, 61. 8 %, and 87. 5 % ; and the populations of Ectropis griseescens, Empoasca vitis and  Toxoptera aurantii ,
which are the three types of main pestsfor tea, decreased by 80. 00 %, 81. 94 % and 31. 40 %, respectively ; conpared those in
the control . However , the populations of araneras, coleopteras, and hymeropteras, which are the main naturd enemes of the
peds, increased by 84 %, 129 %, 110 %, reectivdy ; and the populaion and tota biomass of earthworms increased by 4 15
ind. /nf and 8. 32 g/nt in this treatment.

In the trestment intercropped with white clovers, the totd yidd of tea increased by 32 6 % and the ratio of polypherol to
amio acid (TP/FAA) o soring tea and autumn tea decreased by 17. 10 % and 30.90 %, conpared to those va ues for the
cortrol .

In concluson, intercropping white clovers in tea plantations have muiti-ecologca function in inproving il properties, weter
conditions and termperature environment , cortrolling weeds and peds, and inproving the yiedd and qudities of tea, and thus can
be gpplied as a ussfu measure for tea cultivation in the hilly areas of the subtropica regon.
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Tablel GCeneral analysis o chemical and physical properties o oil in the treatments
Trectments o.M B.D Porogty T.N T.P T.K A.H. N A.P A.K
(g/kg) (g/om®) (%) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
T: 11.20 1.31 49. 87 0.78 0.38 20.50 78.67 10. 79 15. 60
T2 13.90 " 1.27 52.06 1.04° 0.38 18.37° 108.70 " ° 9.80 18.13 "
T, T; 2.70 -0.04 2.19 0.26 0.00 -2.13 30.03 - 0.9 2.53
T T2 ,* (p<0.05) , * * (p<0.05) , T1 represented control tregtment and

T2 represented the trestment of intercropping white clover. * Difference is dgnificant & p<0.05and * * a p<0.01. the same below.

2.1.3 2004 4 2005 4 13 62 )
0 60cm 18.60% 18.10 %, 4 6
( 70 % )0 60cm 17.71%
19.76 %, 2.05%, 11. 58 % 2 ,
, 0 20cm , 17.22% 15.99 %,
1.23%, 7.14 %, , , 20 40cm 40 60cm
18.18% 19.56% 18.91% 20.44 %, 1.48%
1.35%, 8.14% 7.14%, ,
0 60cm ,
ol 0 20cm( )
4 6 ( ) ; : ,
, , ( 0 50cm, 10cm) ,
, 2004 7 14 8 8 22d
9 19 10 29 51d ( 9 21 10 1 2.8mm
0. 4mm ) ,0 20cm , 14.50% 8.08 %,
10 % , 5d, )
[12]
2 (%)
Table 2 Soil water content in different soil layers in the two treatments ( %)
2004 2005

Sil layer (cm) Apr. May  Jun. Jul. Aug. Sp. Oct. Nov. Dec. Jan Feb. Mar. Apr. Mean

0 20 T, 16.45 17.32 17.46 14.26 1293 1293 837 17.53 12,60 19.40 20.39 20.53 17.74 15.99
T2 17.74 19.63 19.36 17.00 13.33 14.30 880 17.65 13.73 19.80 21.65 21.61 19.27 17.22°°

20 40 T; 20.14 2060 20.78 18.90 17.66 19.66 15.14 20.25 1855 20.19 22.08 2259 20.14 19.56
T, 18.77 19.84 20.19 17.76 16.54 1646 13.25 16.77 16.23 18.96 20.60 20.92 19.61 18.18" "

40 60 T, 21.53 21.39 21.04 20.39 17.88 19.61 16.94 20.95 20.00 21.27 22.09 22.55 20.87 20.44
T, 20.00 20.70 20.59 18.28 17.13 17.34 15.23 17.46 16.99 19.69 20.93 21.01 20.51  18.91 "~

2.1.4 ,
Vi 3, ,
0.1 0.3 ,
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3 Table 3 Results o invegtigation in weeds in the two treatments
. Height Densty Biomass
, Remets  PEE . @) (g (@m)
5 [14] T 65 41.78 548.78 151. 34
’ Tz 53" 15.97 " " 162.19 " " 19.00 " °
, L T 12 - 25.81 - 386.59 -132.34
1.3 , ; ,
2.3 -
) , Bt PS 15
48. y 43 1]
38 4 2006 3 8 ,
4a 39 3 34 28
[15]
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griseescens) ( Empoasca vitis) ( Toxoptera aurantii)
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, ( Megascdlecidae) (Lumricidae) ( Moniligastridae)
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Table 4 Speciesand population of pessand natural enemies o peds in the two treatments
(ind. /m?) (ind. /m?)
Fecies Ropulation of three natura enemies Ropulation of three primary peds
Trestments Etrei T
. ropis Empoasca oxoptera
N A |
aturad enemies Peds raneee Qoleoptera Hymeroptera ai \itis auraniii
T 34 28 15.5 0.7 0.1 7.5 7.2 8.6
T 39° 337 285" 16" 12" 15" 1.3"" 59"
L, T 5 5 13 0.9 1.1 -6 -59 - 2.7
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9 36 —
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= <
& M
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& g
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H 1 Month H 4 Month
4 2006 3 8
Fg.4 Dendty and hiomass of the earthworms in the two treatmentsfrom Mar. to Aug. , 2005
2.5
5 y ] il
, > > > ,
' 6 , ,5a
1 1 1 2 , 50. 67g/nT |
32.65 %, 0. 0027
5
Table5 Results of snse evaluation and the quality o spring tea and autumn tea in the two treatments
Soring tea Autum tea
Trestments Water extract TP FAA Soredf eense Water extract P FAA Sore of ne
TP/FAA ; TP/FAA .
(%) (0 (%) ! evelugtion (%) (9 (% TPAA  eveluetion
Ty 54.15 21. 06 3.64 5.79 81.2 49.3 23.44 3.57 6.57 85.6
T2 54.96 17.99 3.75 4.8 9.7 54. 66 19. 26 4.24 4.54 100

L T 0.81 -3.07 0.11 - 0.9 15.5 5.36 -4.18 0.67 -203 14.4
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Table 6 Gowth condition and yidd o tea in the two treatments
Weight of hundred orout (g)
i i Dendt Yi
Tredtments Heighnt Width Thickness Density 1 1 1 2 ed
(cm) (cm) (cm) (ind. /m?) Onelef andabud  Oreled and two buds (g/m?)
Ty 50 75 35 702 8.272 25. 440 149. 08
T2 55 95 40 927 8. 957 28.525 199.75 "
T, T 5 20 5 225 0. 685 3.085 50. 67
3' 1 ’ ’ N ’
il y N N K )
3.2 , (0 20cm)
(4 6 ) 1 7 L
3- 3 1 1
3.4 ,
3.5 ( - )
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