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Response of soil microbial quotient to typhoon disturbance in different management

modes of tea plantations
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Abstract: Typhoon disturbance might significantly affect the stability and mineralization process of soil organic carbon in
mountain tea plantations along the southeast coast of China. Meanwhile, soil microbial quotient (qMB) is a sensitive
indicator of soil organic carbon stability and mineralization potential. As a result, understanding on the response of soil
microbial quotient in tea plantations with different management modes to typhoon disturbance can provide an important

scientific basis for managing soil carbon pools in mountain tea plantations. Therefore, the concentrations of soil organic
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carbon, dissolved organic carbon and microbial biomass carbon in surface soil (0—10 c¢m) and subsurface soil (10—30
cm) in four management tea plantation modes, i.e., traditional tea plantation with chemical fertilizer (MO) , tree and tea
intercropping plantation (M1), tea plantation with breeding chickens (M2), and traditional tea plantation with microbial
fertilizer (M3) in Tiantai County, Zhejiang Province, were measured before one day of Typhoon Fireworks ( Typhoon No.
6) coming (T1), and after one day (T2) and seven days (T3) of typhoon passing. The results showed that (1) the
strongest effects of typhoon disturbance on soil organic carbon in tea plantations were observed in M2 and M3. Moreover, the
responses of organic carbon in surface and subsurface soils to disturbance also varied greatly with tea plantation management
modes; (2) More significant effects of typhoon disturbance on soil microbial quotient were observed in M2 mode compared
with other tea plantation management modes, and the effects of typhoon disturbance on subsurface soil microbial quotient
were more significant, suggesting that typhoon disturbance had stronger effect on soil organic carbon stability and
mineralization in M2 mode, and the response of soil microbial quotient in M2 mode to typhoon disturbance was more
sensitive; (3) The strongest effects of typhoon disturbance on soil microbial biomass carbon were observed in M2 mode,
and the weakest effects of those in MO and M1. Moreover, the responses of soil microbial biomass carbon in surface and
subsurface soils to typhoon disturbance varied greatly with tea plantation management modes; And (4) the strongest effects
of typhoon disturbance on soil dissolved organic carbon in tea plantations were observed in MO, and followed by M1, M3
and M2. Moreover, the responses of dissolved organic carbon in surface and subsurface soils to disturbance also varied
greatly with tea plantation management modes. In conclusion, the effects of typhoon disturbance on soil microbial quotient
varied greatly with tea plantation management modes, suggesting that the response of soil organic carbon stability to typhoon
disturbance varied with tea plantation management modes. Moreover, the most sensitive response of soil organic carbon to

typhoon disturbance in tea plantations was observed in M2.

Key Words: typhoon disturbance; mountain tea plantations; soil microbial biomass; soil dissolved organic carbon
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R LA HUBASE PR AL Foxt & KPR B, W ATl = SO RABIBETE . P, O B AN [F] 22 B
ARl 1) SRR A W X 5 R DB R A A7 AR 22 57, AR SCLAMRTT R 5 LB 28 25 el M BE e X 42, P58 T
2021 47 H 28 H G R ML XA R B R 2% e - A A M 0 52 w0, LAY O i V2R g i 1 L M 2 el 4=
SRR A PR BE R A

1 BT

1.1 WS IX AL

W XA THILE G REERE L (121°10'—121°15'E, 29°08'—29°11'N, #§4k 587—899 m) , )&
TP S, DU FRK T8 AR AR 17.0 °C L 4EX H IR A% 1756.3 h AR 2R /Kt 120 d,
AE[E K 1185—2029 mm, ZAFE MK 1632 mm'™ ™ W TA RGN T K G 2 10 2= 10T, %
508 F 20 tH20 60,70 AEARAETE LS e B AAR AT A, IR ZY 173 hm® , A5 T AR P2 A 0 222 F T Wi Lo 45
T, MBAREHT R ARARLE ., AT RABERM LI Friam R FE e = s, X6
H oI ARAE A 2019 425 G 2B 1A S SRR NG AE, FF RS bl 1A AR R 5 P2 B &%
FARWE R SR, 4T TARASEE 2R 3209 A ek AR 0 s, IR EIAE R I 3238 A9
HEASE R FH IR RE b7 FH 255 = ) A M B e 1 R

£1 ARSEEAFELIRUER

Table 1 Soil physio-chemical properties of tea plantations under different management modes

Gt } EHRE O LREE gy DRARR DRREE
Mansgoment % Soil Soil pH Soil bulk Soil organic 1 Mitrogen - Soil phosphorus
modes Soil layers temperature/C moisture/ % densn}; matter/ % concentration/  concentration/
/(g/cm™) (g/kg) (g/’kg)

MO A 24.14 40.71 4.51 0.83 27.77 1.15 0.23

B 23.49 33.83 4.46 1.00 38.67 0.80 0.13

M A 23.66 46.37 455 0.71 26.39 1.07 0.16

B 21.61 38.43 4.50 0.98 16.56 0.84 0.10

M2 A 26.84 4422 427 0.83 49.63 1.46 0.23

B 24.50 39.77 4.43 1.02 39.32 0.99 0.17

M3 A 24.26 38.21 4.44 0.98 33.32 0.81 0.23

B 23.43 33.64 4.45 1.23 16.87 0.64 0.12

MO : B G AU RE 228 1 4l %5 [T Traditional tea plantation with chemical fertilizer; M1: #kZ% [A]fE Tree and tea intercropping plantation; M2 ; % [ 35 %%
Tea plantation with breeding chickens ; M3 L Jite P A A 9 A Y 4l 55 BEl Traditional tea plantation with microbial fertilizer; A ;:0—10 cm i) 44 0—10 cm of
soil; B: 10—30 cm i -4 10—30 em of soil

1.2 SEIRRE SH RS

2020 FF R ZEEWVLA G MTT R G BB LA SRR N, SRS 28 i ai 25 7 (MO) | ARAS | 1
(M1) 2R BEl 3238 (M2 ) Finjite F AR A= B AR Al A5 el (M3) DU FlOR [a) 22 B A Qi A5 el M R 98 % 42, FE AN TRl 2278
R A A5 YR SE X0 50 m, AR 2500 m® (b ER AR TR, A Ge 2% IR RS Bl R A4F 1 H Oy it
—WIRE B 100 m* ZSFEREINL 4 kg FRE . MO S2AEAL S aliAc e P BE e B, 3y 220, M1 A5 7 R
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Fig.1 Effects of Typhoon "Fireworks'" on soil organic carbon concentration in tea plantations with different management modes in Tiantai

Mountain, Zhejiang Province in 2021
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Fig.2 Effects of Typhoon "Fireworks' on soil microbial quotient in tea plantations with different management modes in Tiantai Mountain,
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Fig.3 Effects of Typhoon "Fireworks" on soil microbial biomass carbon in tea plantations with different management modes in Tiantai

Mountain, Zhejiang Province in 2021
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Fig.4 Effects of Typhoon "Fireworks' on soil dissolved organic carbon concentration in tea plantations with different management modes

in Tiantai Mountain, Zhejiang Province in 2021
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Table 2 Effects of typhoon disturbance on soil microbial quotient, microbial biomass carbon and dissolved organic carbon of tea plantations

under different management modes

df qMB MBC DoOC df qMB MBC DOC

3 35.977 " 3.983" 78.901 """ MxT 6 8.507 *** 0.961 9.613"**
T 2 7.310"" 9.071*"* 1.173 MxL 3 11.248 %" 1.830 0.938
L 1 6.825" 5.230" 1.085 MXTXL 6 5.725 " 0.691 5.074 """
TXL 2 10.888 *** 0.988 1.758

df: H Degree of freedom;qMB ; + A ¥4 Soil microbial quotient; MBC ; A AR W A W) Bk Soil microbial biomass carbon; DOC ; 13 1]
HYEA PR Soil dissolved organic carbon; M ; 28545 5 Management modes; T': & AU ] Typhoon periods; L: 42 Soil layers; x: &8 HAEF; * ,P<

0.05; ==  P<0.01; *=*=% P<0.001

®3 FEITEBUERSHEDE BEVEVEL . TR EFVBRNEXES T
Table 3 Correlation analysis of soil physicochemical properties with soil microbial quotient, microbial biomass carbon and dissolved organic

carbon in tea plantations

o o o N N . + R A

EHE hHORE EHET RRENE RS R o

MBC DOC Soil Soil pH Soil bulk Soil organic Soil nitrogen hosphorus

temperature moisture density matter concentration phosp On_lb

concentration

qMB 0.34**  -0.30"" -0.25" -0.19 0.02 0.08 -0.552"* -0.2 -0.28"

MBC -0.16 0.12 0.30" 0.06 -0.06 0.417" 0.39** 0.11
DOC 0.35"" 0.32*" -0.08 0.17 0.35"" 0.2 0.14

R BCPARAME RS
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