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Seasonal variation of soil respiration and its (:(mponents in tropical rain forest and rubber
plantatnn in XEhuang)anna Yunnan. LU Hua—Zheng , SHA L-qulng, WANG Jun, HU
W en—yan , WU Bmg—xm ( Key Laboratory of Tropical Forest E cwlagy, thuangbanna Tropical
Botanical Garden, Chinese Acadany of Sciences M engla 666303 Yunnan, Ching *Graduate Uni-
versity of ChineseA cadany of S ciences Bejing 100049 Ching *Graduate S chool of Bejjing N omal
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Abstract By using trenchingm ethod and i frared gas analyzer this paper studied the seasonal var
iatbn of soil respiratbn ( SR), mncluding root respiratbn ( RR) and heterotophic resp iration
(HR), mn tropical seasonal ran forest (RF) and rubber (H evea brasiliensis) phntation (RP) n
X ishuangbanna of Yunnan, China The results showed that the SR and HR rateswere significantly
hgher n RF than in RP (P < 0.01), while the RR rate had kss difference betveen the wo for
ests Soil tamperature and moisture were the key factors affectng the SR RR and HR. The SR and
HR rates in the o forests were rany season> dry-hot season> foggy season but the RR ratewas
rainy season> foggy season> dry-hot season in RE, and foggy season> rany season> dry-hot sea
son n RP. The contrbution of RR to SR in RF (2% ) wasmuch lower than that n RP (4%,
P < 0.01), while the contribution of HR to SR was 71% n RF and 58% in RP. When the soil
tem perature at5 an depth varied fim 12 C 10 32 C, the Q1 valies for SR, HR, and RR rates
were higher in RF than n RP. HR had the highestQ o valug while RR had the bwest one

Key words twopical seasonal rain forest rubber p hntation soil resp irationn oot resp iration het
erotroph ic respiraton () 1o.
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Tah 1 Physical and chen ical properties of soils in tropical rain forest and rubber phntation (m ean =SD)
iH p K Ca Mg
Forest type Organ ic m atter Towl N TowlP TotalK TotalCa TotalMg
(g kg’ (g8 kg (g kg!) (g kg (g kg (g kg ")
Ra forest 4.64%0.32 3525%0.85 1.96%0. 10 0.47%0.02  10.49F2.71  0.66%0.34  0.80%0.15
Rubber planation 5.3810.19  2591F2.11 1.89%0.10  0.45%0.02 10.30*0.85 0.75%£0.07 1 38%0.09
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Fig 1 Seasonal varation n soil respiratbn and its can ponents S[RF  a
for different Hrests (mean XSE ). i
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Fig 2 Canparisons of soil respiraton, root respiraton and het
ewtoph ic esp imton rates n different forests (m ean £SE).
(P < 0.01)
D ifferent sn all kttersmeant sienificant difference betw een the wo brests

br the sme, respiraton. type at 0. 01 level

Fig 3 M ultiple com parkons of soil resp ration ot resp iratbn
and hetero toph ic resp iraton among different seasons i d ifferent
Hrests (m ean TSE).

D ifferent
lettersmeant sinificant difference anong different seasons br the same

respiration type in the same forest
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Fig 4 Correhtions between soil respiration root respiraton and heterotrophic respiration rates and enviomm ental factors in d ifferent
forests
2 0Oy
Tah 2 Q,, in relation to soil tanperature at different depths and air temperatures
Rain brest Rubber p bn taton
Para Model
m eter SR HR RR SR HR RR
Ts,H R=a"TH* 3.004" " 4 096" " 1. 448 1. 537" 2.534°" 0. 748
Ts R=aT 2. 948" 3900"" 1. 455 1. 493" 2.328"" -
Ty, R=aT 3.086 " 4133° 1. 490 1. 48" 2.514"" -
T, R=a®T 3.004" " 3834 1. 606 1.332°" 1. 546° 1. 090
T¢San Soil tan perature at5 an depth 7', : 10 an Soil tenperature at 10 an depth H: Soil w ater con tent
T, Air tanperaure * P <0.05 * * P<0. 0l
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Tah 3 Soil respiration rate in different vegetation types

V egetation Soil respiraton rate R eferen ce
(HmolCO,* m~2+ 1)
RF Tropical zong Chmna 2. 66 Ths study
RP Tropical zong Chmna 2. 06 Ths study
RF Tropical zong Chmna 1. 90 [ 14]
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RF Tropical zong Chmna 2. 51 [13]
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T ropical forest Tropical zoneg Brazil 1. 36~ 3. 22 [17]
T ropical forest Trwopical zoneg Panama 2.9%~5.77 [ 18]
T ropical forest Tropical zong Thaiknd 5.45~ 7. 84 [19]
T ropical forest Trwopical zong M alaysia 4. 46~ 5. 98 [20]
Oil paln phntaton Trwopical zong M alaysia 6. 10 [20]
T enperate forest Temperale mne China 3.27~4. 14 [21]
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