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chemical fertilizers in tea gardens. Biochar, a new agricultural soil amendment, has positive effects in optimizing the
soil microecological environment. Further understanding the effects of organic fertilizer substitution and biochar
application on the soil aggregate stability and organic carbon accumulation in tea gardens, also the synergistic effects,
can provide scientific basis for reducing fertilizer application, increasing efficiency, and carbon sequestration and
emission reduction in tea gardens. Wet screening method was used to treat seven different fertilizers, namely no
fertilization (CK), conventional fertilization (NPK), fertilizer and biochar application (biochar dosage 10 t/hm’
NPK+BC10), 50% fertilizer+50% organic fertilizer (OMS50), 50% fertilizer+50% organic fertilizer (OM50) combined
with different amounts of biochar. The amount of biochar was 10 t/hm* (OM50+BC10), 20 t/hm* (OM50+BC20) and
40 t/hm*> (OM50+BC40) for physical grading of soil aggregates. The distribution, structure and stability and the change
of organic carbon content in different treated tea plantations were studied. Under the treatment of OMS50+BC10,
OMS50+BC20 and OM50+BC40, the organic carbon reserves of aggregates increased to different degrees compared with
the conventional fertilization control treatment. In contrast to the NPK and CK treatments, the replacement of 50%
chemical fertilizer with different doses of biochar could significantly improve the organic carbon content of soil>2 mm
and 0.25-2.00 mm granular aggregates. The increase rate was ranged from 23.96%-70.87% and 21.87%-49.27%,
OMS50+BC20 and OM50+BC40 had the most significant treatment effect. Geometric mean diameter (GWD) and mean
mass diameter (MWD) in aggregate were in the order CK<NPK<NPK+BC10<OM50<OMS50+BC10<OMS50+BC20<
OMS50+BC40. The aggregate content and organic carbon content were the most significant in OM50+BC40 treatment.
50% organic fertilizer replacing 50% fertilizer, different amount of biomass carbon application could significantly
increase tea garden soil aggregate, organic carbon content, promote tea garden soil aggregate stability and structure level.
Organic fertilizer and biomass carbon is more conducive to improving the stability of soil aggregate and promoting the
sequestration of organic carbon. OM50+BC20 and OMS50+BC40 treatment showed significant results in improving the
stability of soil organic carbon and soil aggregates in tea plantations. Without considering the cost effect, OM50+BC40
is a suitable fertilization scheme; otherwise, OM50+BC20 can be selected.

Keywords. tea plantation; organic fertilizer substitution; biochar; water-stable aggregates; soil organic carbon; soil
carbon stocks
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Tab. 1 Distribution of soil aggregates of different particle sizes in tea gardens under different fertilization treatments
IbEp + B A AR & B Soil aggregates content/%

Treatment >2.000 mm 0.250~2.000 mm 0.053~0.250 mm <0.053 mm
CK 6.64+0.20° 72.02£1.00° 12.63£0.01° 8.71x0.08°
NPK 8.502.04" 75.04£0.01* 11.94+1.17° 4.52+0.24°
NPK+BC10 10.40+0.80° 73.55+1.55% 9.86+0.10" 6.19+2.20™
OMS50 9.30+1.28™ 75.39+0.30° 9.28+1.31" 6.03+0.62"
OMS50+BC10 10.37+1.34° 74.43£0.96" 9.20+0.64* 6.00£0.15"
OM50+BC20 11.61=3.40° 73.85+5.83% 7.38+0.18° 7.16+1.21°
OM50+BC40 11.49+4.46" 75.21£2.53% 7.53+0.32° 5.77£0.01%

TE: RFUARE/NG FRER R AL R 25 57 .35 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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Tab. 2 Indicators of soil aggregate stability under
various treatments
) i . >0.25 mm
Qb # P EEEHA JUAES ER VB 2
Treatment MWD/mm GMD/mm . :) ,
Ro.2s/%
CK 0.94+0.02% 0.67+0.00° 78.66+0.01°
>NPK 0.92+0.04° 0.68+0.03" 83.54+0.00"
NPK+BC10  0.96+0.07* 0.73+0.08" 83.95+0.40"
OMS50 1.00+0.04° 0.78+0.04° 84.69+0.15°
OM50+BC10  1.02+0.02%® 0.80+0.02* 84.80+0.07%
OM50+BC20  1.07+0.10%® 0.85+0.07° 85.46+0.10°
OMS50+BC40  1.22+0.00° 0.87+0.00° 86.70+0.03*

e FSIAR/NG 1 2R A B R 25 5 B % (P<0.05 ),
Note: Different lowercase letters in the same column indicate
significant difference between treatments (P<0.05).

®3 ITHARGCRENSAREHFHESEIFTE
Tab. 3 Stepwise regression equation regarding stability of
aggregates and particle size of aggregates

Ei=E EVEY:EE R
Index Regression equation
Ro.2s y=0.189%,+0.206X,-0.792x;-0.808%,+0.796 0.999 58"
GWD  y=0.584x,+0.084%,-1.322%:-2.189x,+0.955 0.998 25"
MWD  y=2%;+1.125%+0.1515%;+0.053%,+2.979 1.000 00™
HE 1) 06 X 0 AP 4 AR IR x, 22000 mm,
X FALAE 0.250~2.000 mm, X3 AKIAE 0.053~0.250 mm; X, Ak

1<0.053 mm; AR B EFEHK (P<0.01),
Note: X;, X, X3, X4 represent the four particle sizes of aggre-

gates, X; is >2.000 mm, X, is 0.250-2.000 mm, X; is 0.053-0.250 mm,

and X4 is <0.053 mm; " represents extremely significant correlation
(P<0.01).
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Vi REfS 1 2 P = L R #£>2.000 mm A% 4]
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A HLER AT LIRS A ESOROE S R A R R, B3R
PRI TE Wt T LR YA ML 32 43 . 5 CK Al
NPK A A, A HLIEEAR 50% 10 AL B it A= 4 1<
INBENS 5 2 55 145 0.250~2.000 mm kLg% [ B 14
A ML i, $EEIE R 21.87%~49.27%, H:
HILL OMS+BC40 ZbFE R Es R h B . 5
CK F1 NPK AbHUAH L, A HLIEE AR 50% 40 10 Bl it
AW R X 0.053~0.250 mm R 2% AT B A R AR
<0.053 mm R RRL A HLEK & A R
T+, Hdr L OM50+BC10., OM50+BC20 Fl OM50+
BC40 b FRACR 5ol i 3
24 AERELERARKESHEINHRIEEN
T

CK 5 NPK AbHfE R 4£>2.000 mm H Rk
HA DRI e i, FERI4£<0.053 mm HRIAAY
[CJCK
$§+BC10
OM30+BC10

OM50+BC20
-1 OM50+BC40 a

HRIAAE A &
Aggregated organic carbon content/(g-kg™)

hif2 Particle size/mm

ARF/NG FHREFR AR 22 55 B3 (P<0.05 ),
Different lowercase letters indicate significant difference between treatments (P<0.05).
E1l1 FAEEELENSENRSENAANEZARFENRESE
Fig. 1 Total organic carbon content and organic carbon content of aggregates with different particle sizes
under different fertilization treatment
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Bl i, HLR A SR AR B A LRIt B I v /N A

R TR — kgt R R HLBR I Rl A HILAE S
FRACNE B A= W FH B (1 I 2 3 e (3% 4),
R WA HLAC A QA AL FC it A 1y o m] LS 25 18 25
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Tab. 4 Organic carbon storage and contribution rate of aggregate fractions under different fertilization treatments

>2.000 mm 0.250~2.000 mm 0.053~0.250 mm <0.053 mm
ik ot FrikR [ Tk [ TekE [ FUhkE
Treatment Storage Contribution Storage Contribution Storage Contribution Storage Contribution
/(t-hm™?) rate/% /(t-hm™?) rate/% /(t-hm™?) rate/% /(t-hm™?) rate/%
CK 83.37+11.53" 10.71 52.21+1.59° 68.48 49.59+2.16° 11.23 73.11+9.39% 8.36
NPK 79.38+27.53° 13.37 49.00+4.67° 69.91 39.64+0.41° 931 50.70+1.78° 7.34
NPK+BC10 91.29+10.36" 15.41 88.96+3.58" 68.00 64.44+4.51° 9.43 79.84+1.79% 8.02
OM50 78.43£12.45° 13.04 52.82+41.53° 72.10 51.09+3.70° 8.47 56.26+0.19° 5.76
OMS50+BC10  197.18+0.24™ 16.45 148.60+4.03% 68.90 159.83+0.00° 7.87 254.6142.00° 7.02
OM50+BC20  180.68+6.28" 18.81 121.90+7.79° 67.60 110.62+0.08° 7.32 162.58+1.22° 6.27
OMS50+BC40  216.93+4.32° 20.73 221.97+4 .47 68.64 105.52+6.25 5.21 193.06+4.32% 5.54

e RPN PR R AL B 22 57 B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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OMS50+BC40 ALFRIR AR R A BE, FifE
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R VLR STERR S RER T 38.42%F1 3.91%
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31 ANEERUEEREED R LIERR
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P A B R DRz —BY R+
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