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Response of soil aggregate organic nitrogen and nitrogen
transformation enzymes to tea cultivars

Wang Zhenkun, Yu Zihan, Zheng Zicheng, Li Tingxuan, Zhang Xizhou
(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: [Objective] This study investigates the relationship between soil organic nitrogen and nitrogen
transformation enzyme activities in soils under different tea cultivars, providing a theoretical basis for evaluating
nitrogen transformation and supply capacity in tea plantation soils. [Methods] Through field investigation and
laboratory analyses, the contents of organic nitrogen and activities of nitrogen transformation enzymes in soil
aggregates were examined for four tea cultivars (Fuding Dabai, Chuancha No. 3, Chuannong Huangyazao and
Chuanmu No. 217) , and their relationships were explored. [Results] Soils planted with Fuding Dabai and
Chuannong Huangyazao exhibited significantly higher levels of acid-hydrolyzable total nitrogen, amino acid
nitrogen, acid-hydrolyzable ammonium nitrogen, and amino sugar nitrogen compared to other tea cultivars, while
acid-hydrolyzable unknown nitrogen showed an opposite trend. Acid-hydrolyzable unknown nitrogen was mainly
concentrated in small-sized aggregates (0.15~0.19 g/kg) across cultivars, whereas other nitrogen forms showed
opposite trends. The soil protease and urease activities in soils under Chuancha No. 3 were significantly lower than
those in soils under other cultivars. For different tea cultivars, protease and urease activities were highest in
aggregates with particle size<C0.25 mm, ranging from 51.19~75.87 mg/(kg + h) and 31.90~59.70 mg/(kg * h),

respectively. The urease and protease activities in soil aggregates of different tea cultivars exhibited varying

iR B #A:2025-02-22 f&[E H#1:2025-04-21 #S HH:2025-05-05

BEIRE VU1 E SR TR E R X 4 JE T Y A A R 2 A R AR S R (2017SZ0188)

FE—1EE  EIRINC1999—), 55, T EABNNA WL WF 5 A, FZEATI 5 0] o 1Rk KRB RN BFSY . E-mail : wangzhenkun02@163.com

BEMEE BT L976—) , 5, WS B 228880 202 IR AR 0l , 2GR 57K £ 458 . E-mail:zichengzheng@aliyun.com
http://stbeyj.paperonce.org



513

I A - R P SRR LS U Tl AL S Rl 4 ) L 137

degrees of influence on the contents of different organic nitrogen fractions. [ Conelusion] Soils under Fuding Dabai

and Chuannong Huangyazao cultivars contain higher contents of organic nitrogen and exhibit greater activities of

soil nitrogen transformation enzymes compared to soils under other tea cultivars, indicating their stronger soil

nitrogen supply capacity. These findings hold significant practical implications for maintaining nitrogen cycling in

tea plantation soils within the study area.

Keywords: organic nitrogen; nitrogen transformation enzymes; water-stable aggregates; tea cultivars
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Table 1 Basic physicochemical properties of soil under different tea cultivars

S 0—20 cm 20—40 cm
FD ccC M CN FD cC CM CN
pH 4.13 4.22 4.36 4.25 3.98 4.15 4.25 4.15
HHLk/(g-kg ") 28.47 21.14 24.79 23.85 16.84 13.14 16.28 15.01
2/ (gokg ") 0.90 0.76 0.79 0.87 0.77 0.62 0.68 0.68
A/ (gkg ") 0.98 0.88 0.94 1.02 0.57 0.53 0.58 0.59
R/ (mg kg ™) 59.86 59.65 50.33 57.02 10.39 13.17 11.09 9.28
S/ (gekg ') 10.12 11.21 10.85 10.57 10.48 10.75 11.25 11.49
LA/ (mg < kg™h) 277.10 348.70 340.90 381.50 113.20 193.60 191.60 274.40
HER/(mg kg™ 4.08 3.01 1.71 3.27 4.10 2.81 1.70 2.97
2 A/( mgekg ") 3.35 2.38 1.63 3.85 3.95 2.18 1.59 4.83
L EES/(coml kg ) 1.88 1.81 1.65 1.64 1.81 1.73 1.63 1.60
etk / (coml kg™ !) 0.34 0.33 0.24 0.22 0.31 0.30 0.22 0.19
L4/ (coml « kg ') 0.14 0.22 0.15 0.18 0.19 0.21 0.13 0.24
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Table 2 Acid-hydrolyzable total nitrogen content of soil
aggregates under different tea cultivars

TR R AR/ (g kg D)

TR/ MEA
om A >2 2~1 1~0.25  <<0.25
mm mm mm mm
FD 0.79a" 0.70a" 0.66a™ 0.64a°
0—20 CcC 0.60d" 0.53¢" 0.50¢" 0.49¢"
CM 0.65¢" 0.61b* 0.57b" 0.56b°
CN 0.73b* 0.70a" 0.66a" 0.66a"
FD 0.64a" 0.60a" 0.58a" 0.58a"
cC 0.50c* 0.47¢* 0.45¢" 0.43c"
20—40
CM 0.57b* 0.50b® 0.49b" 0.49b"
CN 0.59b" 0.53b" 0.50b® 0.50b"
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Table 3 Amino acid nitrogen content of soil aggregates
under different tea cultivars
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Table 4 Acid-hydrolyzable ammonium nitrogen content of
soil aggregates under different tea cultivars

TIEEFER AT/ (g kg )

VYA - ¥ S

TR SRR/ (g kg ™)

TR/ MR

o =>2 2~1 1~0.25  <<€0.25 = >2 2~1 1~0.25 <<€0.25
cm uuﬂ‘ cm uuﬁ‘
mm mm mm mm mm mm mm mm

FD 0.29a" 0.26a" 0.25a" 0.24a° FD 0.26a" 0.18b" 0.18a" 0.16b"
0—20 CcC 0.21d* 0.19¢ 0.18¢" 0.17c¢¢ 0—20 CcC 0.23b" 0.15¢" 0.13b" 0.14b"

CM 0.24c¢* 0.22b* 0.20b 0.20b" CM 0.22b* 0.16¢" 0.17a" 0.16b"

CN 0.27b* 0.26a™ 0.24a" 0.24a" CN 0.27a" 0.22a" 0.16a" 0.19a°

FD 0.24a" 0.22a™ 0.21a" 0.21a" FD 0.17a" 0.13a" 0.15a" 0.11a°

CC 0.18¢* 0.17¢® 0.16¢" 0.15¢" CcC 0.15b* 0.13a" 0.09b" 0.08b"
20—40 20—40

CM 0.21b* 0.18b" 0.17b® 0.17v° CM 0.15b* 0.12a" 0.11b° 0.08b*

CN 0.21b* 0.19b" 0.18b" 0.18b" CN 0.17a" 0.132" 0.132" 0.11a°
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Table 5 Amino sugar nitrogen content of soil aggregates

under different tea cultivars
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Table 6 Acid-hydrolyzable unknown nitrogen content of
soil aggregates under different tea cultivars

TR A /(g kg )

TR/ MK

TIER RS A 4/ (gkg 1)

TR/ MK

>2 2~1 1~0.25 <0.25 o >2 2~1 1~0.25 <0.25
cm uuﬂ‘ cm uuﬁ‘
mm mm mm mm mm mm mm mm
FD 0.14a" 0.09b" 0.07c¢* 0.07a° FD 0.10ab" 0.16a" 0.17a" 0.17a*
0—20 CC 0.12b* 0.08¢" 0.05d* 0.04c* 0—20 CcC 0.05¢" 0.12b* 0.14a" 0.15a*
CM 0.09¢" 0.10b™ 0.11b* 0.05b° CM  0.11a" 0.14ab®  0.09b° 0.15a"
CN 0.13a" 0.16a" 0.13a" 0.07a° CN 0.06bc”  0.07¢" 0.13ab* 0.16a"
FD 0.13a" 0.05ab* 0.05¢¢ 0.06a" FD 0.10ab*  0.19a" 0.16a" 0.19a"
CcC 0.10b* 0.04b" 0.05¢" 0.02¢* CcC 0.07b¢ 0.13b" 0.16a™ 0.18a"
20—40 20—40
CM 0.08b* 0.02¢" 0.07b" 0.04b° CM  0.132" 0.16ab™  0.14ab" 0.19a"
CN 0.13a" 0.06a° 0.092" 0.05b* CN 0.07b" 0.14b* 0.10b 0.17a"
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Table 7 Protease activity of soil aggregates under
different tea cultivars
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Fig.1 Urease activity of soil aggregates under different tea cultivars
3 B HE A BE A AT A S BB 60 7 R T A

3 AEEFEMTENEINES BN

b HEL AR Sl R R A o 2 LAY R R K AR
P SRR IR i 5 25 R B AW B o XD B i TR
itk e 25 R 23 oK I 3 rp DO AL S B B S [
SE TS AR LAl A BT SE b RO AR O A
JIAS B 25 B v B 25 9 3 B R 3 T LA
ol i Fob AL AR S DR F AT A B 2R R R i B S R
9 75 e S e T A A R ARSI ST R R AR SR
AU A B 2 . - 8 AT 3R 2 1 25 SR v T LAl e Y
an A, X B T AN (AR 2R A R T e 2
Pk, A BRI R M, I i Pk A (C/ND BRI
2 il Al A LA O A AR ) R A W)
PR AL 2 5 7h R Y, 1 2 B8 Ak R A5 AR R ik A5
AR BRI PR O 5T W], RN TR A R
Foft U8 Vi ) o i S ARSI ST A SR AR AR, o AR S R R
DA B 2 98 DA SR v A R S AR e T At
an A, AT RE R TR A ORI AR B R RO N TR OR
I D N E N S N S DO S R (P T U
AR T HAT A, T R G 00 38 KR T Bk

P fRE RS A TR ML T I35
CHEA R, 56 i 85 cm) MR 217 CEFr AR AL, T i
100 em) B4 4 7 4y 5 58 57 B W] BR AR AR , S BURUE W) i
PR, AVNEAHA D HEAL . RFARMERAEE
Fi i K i 268 001 1) 2 SR AR 45 W A xR Al ) R AL o0 R
SRR N (Vo ¢ T L [ R o i A D R L
CEEPNERIPIFIE: & e e - R i () Q] N g =
il ) 3% Ak T 45 R K F- B AT RE S AR AR S0 B W v Al
JR B 22 50 O o ety DR R AR B 28 L A AR 2 T
RE 73 B 2 & BAT LY (AN 22 K PR 30D, 3 i Ok
il 0 1 A 5 8o b B BIE DX RRAR X A R B
Mol 38 R B AL RE ) B, T O S R 2 AR
Feor e A o
32 AEHETEAREXN GRS BRI
AW - SR e P A R R E A T > 2 mmokL
P B AA 35 Kk ok A S U RIF O 45 R — B PR R
B, 2 B A1 5 0 v R i 1 42 R RN A LA B AT B T 44
18 N R PB4 B TR 57 R AR S5 4 B AR AN B I
FOOF A AU o T g 55 DA 3R 1A A L B B B AT fE



513

I A - R P SRR LS U Tl AL S Rl 4 ) L 141

T, Wl G WA 0 o L ) 3 A R B o T SR AR R A
HLBR R figp P A S8 i . RS U LT 7 1k

70

~—~ 60
-~
* 50

$=55.353x+12.117 .
R=0.2498 o °
p=0.004 o, o

’.e [ ]

60

o0

60

0.1 02 03 04 05 06 07 08 0.9
Bt 2R/ (g - ke™)

y=149.64x+12.722
R*=0.2797
p=0.009

60

o0

/(mg * kg
3

Jix
=

0.05  0.10 0.15 020 025 030
HEMRESE/(g-kg")

3=25.168x+40.192
R*=0.0139
p=0.520

0.05 0.10 0.15 0.20 0.25  0.30
RBEEE/ (g kg")

y=35.871x+41.242
R’=0.0176
p=0.469

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
HERESE/(g-kg")

¥=92.99x+31.66
R’=0.1493
p=0.029

0.05 0.10 0.15 0.20 0.25
BRARMER/ (g ke

& 2

EAHE/(ng+kg'+h") EHE/ (mg kg’ *h™) E A/ (ng kg’ +h™)

B HBE/ (mg-kg' b

(=2
(=]

[=2)
(=]

IS
(=]

%3
(=]

o0
(=]

(=)
(=]

s
(=]

[\
(=]

(o]
(=3

S =)
(=] (=]

N
S

(=2
(=]

S =)
(=] (=]

N
(=]

AT LR B A R oy, L A W AR O A £

HE AL R RE ) B E AR bR o

80

L J
o o
< ] °
iy $=30.067x+37.304  £2.° N
4 R*=0.0823 %' o o °
2 40 p=0.111 °,
R [ ]
g
T 20
ol
01 02 03 04 05 0.6 0.7 08 09

R ER/ (g kg

(4
o
L]
.ol %
y=79.5413x+37.997 g’ ®e 2
R*=0.0883 "¢ o 4 _°
p=0.002 *
L]
005 010 015 020 025 030

HEBRESE/(g-kg")

y=-3.2381x+55.175
R*=0.0003
p=0.981

0.05 0.10 0.15 0.20 0.25  0.30
BRBEEE/ (g-kg")

y=-17.089x+56.03
R*=0.0045
p=0.716

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
HEBESE/ (g kg

® y=102.94x+40.911
R=0.2043
p=0.009
0.05 0.10 0.15 0.20 0.25

BRfERME R/ (g kg™

BEIEREABSANSENEEDES R

Fig. 2 Linear regression analysis of nitrogen transformation enzymes and organic nitrogen in tea plantation soils
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