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Abstract: [ Objective ] To investigate the effects of biochar combined with nitrification/urease inhibitors and straw
mulching on nitrogen and phosphorus leaching under in situ field conditions, aiming to provide scientific evidence
for controlling nitrogen and phosphorus leaching in tea plantations. [ Methods] A red soil hillslope tea plantation in
the subtropical region was selected as the study area. Five treatments were established: no fertilization (CK) ,
conventional fertilization (CON) , biochar addition (BC) , biochar combined with nitrification/urease inhibitors
(BND, and straw mulching (RS). Over a one-year observation period, changes in soil physicochemical properties

and leaching losses of nitrogen and phosphorus under natural rainfall conditions were monitored. [ Results] During
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the observation period, compared to the CON treatment, the BNI treatment exhibited the highest soil ammonium
nitrogen and nitrate nitrogen mass fractions, which were 2.8% and 72.8% higher, respectively. The higher
ammonium nitrogen and nitrate nitrogen levels in the BNI treatment led to an increase of total nitrogen
concentration in the leaching solution. Soil nitrogen and phosphorus leaching primarily occurred during the rainy
spring and summer seasons. The BC treatment showed the highest leaching coefficient at 24.3% , while the RS
treatment had the lowest at 8.3% . For total nitrogen loss in leaching solution, the BNI treatment (275.0 kg/hm”)
was highest, and the RS treatment (65.9 kg/hm*) was the lowest. For total phosphorus loss, particulate
phosphorus was the dominant form of loss, with the BC treatment yielding the highest loss (201.5 g/hm*) and the
RS treatment the lowest (32.4 g/hm*). Compared with the CON treatment, the RS treatment reduced total
nitrogen loss in leaching solution by 43.6% , while the BNI and RS treatments decreased total phosphorus loss by
39.1% and 77.2%, respectively. [ Conclusion] Considering both soil plant-available nutrient content and the
effectiveness in controlling nitrogen and phosphorus leaching, straw mulching is an effective management practice
for reducing nitrogen and phosphorus losses in tea plantations.
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Fig. 3 Dynamic changes in soil physicochemical properties under different treatments in tea plantation during observation period
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Table 3 Mean soil physicochemical properties under different treatments in tea plantation during observation period
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Fig. 4 Leaching depth and rainfall characteristics in tea plantation during observation period

23 AYREEHAIRBIHFAREFESNE
e 0]
LS AT LU Y 45 Ak 23 285 280 5 vk B 7K OF e
i 25 R HE U R s, HL BN A A A R AR
R ETE 1—3 F 52 (& 5b fTE 500, i T HAth &b
L, AR F 5 it AR Ak B R R S R R
2SR B E, Hodh CON &b 2 & &5 (8 5d) , i 8.0

mg/L, BC Ab B X , & 6.6 mg/L, BC kbt Bl 48 CON
AEBEAR 17.5% . 4y BNI AT RS 4b B bk 775 1 4% 5 A&
JoT 3 VA JE H CON AR 343 5iIK 5.0%6 F16.206 0 ki
VAT A T Sk v R T ek vk B 340 BN Ak # A
i CEl 5e FE 5D, 439128 77.7.130.4 mg/L, & & &
T H A AL FE (p<<0.05) . CON . BC il RS 4b 2 [a] it %5
TR HP A S R R R RN R R TR 22 N

® 250 )

©®_a coN )

25 . , , 2001
: : T —e—BC i(b)
201 ¥ —4-BNI 160} '
7 PR 5|
& 15 | CK T 120
E £
= x
+E<P ‘or'\
Z Z 40
| 0
Yo} o o)
Qv Qv W\
A
80
2 o 60
on on
£ )
z z 4
T o
Z Z 20
0
RS CK CON BC

0
CON BC BNI
Ab B

BNI
Ab 3

RS CK RS CK

0
CON BC BNI
AbTH

5 JLiN AR 1A o A R B R B R E A AE

Fig. 5 Nitrogen mass concentration characteristics in leaching solution of tea plantation during observation period
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Fig. 6 Nitrogen loss characteristics in leaching solution of tea plantation during observation period
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Fig. 7 Phosphorus mass concentration characteristics in leaching solution of tea plantation during observation period

WF 58 45 3 57, 2% el b s VR PT  AS RE R S E
Wk FELAET1—9 A (& 8afE 8b), M £
B A IRl — B0, BC Ab B A R 2SR R AR
W 9 Ok A 3 H 7H$u9ﬂﬁfﬂ%ﬁm%@,$ﬂmﬁ
A SRR B UL R B B 43 i o 23.9.53.7 g/hm’
T it B Ak 3 rh, BC &b P b 35 W PT 55 AS 5 W RN S
W B E A H B S T A B, 45 R 69.0,
201.5 g/hm”(p<C0.05) (& 8c) o RS 4b Btk % W &

B R R A, B AR T A A B, Ry 32.4 ¢/hm?
(p=<0.05) . HI# F CON 4bF | XF F 7 %5 25 B0
e BC AL HHR 75 214.8% , BNT MRS 4b B 43 5] [
ik 40.3% H159.0% ; %F T & B i 2k & BC &b 3 42 =
42.3% ,BNIHIRS &b P 585 i 2% & 4 0 B I 39.1%
M77.200 &I AT A S uE R RS SNk
N 15.17%~34.26 % , U B B0RL 2 B 2 8% 2K
R EBILE,

http. // stbexb.alljournal.com.cn



JE3 TTAE < A W TR T P/ O AU 4 ) % 5 T 5 X6 £ 898 2% el R AR 2 5 T 123

ER] B

301 90_b§®(b)

20t ~ 60}

£ [ : 5

£ i

~ C

= 10} < 30}

E =

of of

]

Yo} o Yo} Yol Yol Yol
¥ ¥ ¥ LYY
& P A A

= CON 200r(©
—o-BC
—— BNI b
~ 150}
£
=
% 100 .
= a = d
50 R
2 ¢ ? c ¢
: 0 TP STP TP STP TPSTPTP STP TPSTP

CON BC BNI RS CK
Wb

B (- )

8 WIMEABEZEEHRBEBRRERRKRERHE

Fig. 8 Phosphorus concentration and loss characteristics in leaching solution of tea plantation during observation period
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