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Distribution of Mineral Nitrogen in Soil Aggregates of Tea-planting
Hilly Region in Western Sichuan
YU Zihan, ZHENG Zicheng, WANG Yongdong, LI Tingxuan

(College of Resources, Sichuan Agricultural University, Chengdu 611130)

Abstract: It is meaningful to clarify the effects of tea planting on total nitrogen and mineral nitrogen in soil
aggregates for providing a theoretical basis of applying nitrogen fertilizer. The effects of different tea cultivars
(Fuding Dabaicha, Chuancha No. 3, Chuannong Huangyazao and Chuanmu No. 217) on total nitrogen and
mineral nitrogen content in soil aggregates were studied by field investigation and indoor analysis. The results
showed that: (1) As the decrease of particle size, the content of aggregates in each tea planting soil decreased
firstly and then increased. The content of =2 mm aggregate was significantly higher than that of other aggre-
gates, accounting for about 38.32% ~66.26 % of the total content. (2) With the decrease of aggregate particle
size, the total nitrogen content of the soil of each tea cultivar decreased firstly and then stabilized, while the
contents of ammonium nitrogen and nitrate nitrogen showed the opposite trend. (3) The contents of each
nitrogen component in the soil of planting Fuding Dabaicha were higher than those of other cultivars. The
trend of mineral nitrogen content in different soil layers was similar. (4) The reserves of each nitrogen
component were the highest in > 2 mm aggregates, which were 6.25~11.44 kg/hm*, 13.09 ~ 42.66,
14.38~51.03 g/hm?”, respectively. (5) The reserves of total nitrogen, ammonium nitrogen and nitrate nitro-
gen of the soil planted with Chuannong Huangyazao were higher than other cultivars. These research results
provide a theoretical basis for the rational application of nitrogen fertilizer in tea-planting soils in the hilly
areas of western Sichuan.

Keywords: ammonium nitrogen; nitrate nitrogen; water-stable aggregates; tea cultivars

s HH#1:2021-07-17

BEITE 91 FHE T R 3R E (2010]Y0083)

F—EE . TFMAQ94—) 5 oo AL, FENF LA B, E-mail: 13838441626@163.com

BIEMEE A FRAIT6—) 5 Z8Z A 00, FEMNF AR S5 K EREEVFSY . E-mail:zichengzheng@163.com



264 K PR R

o536 4%

AW RAF R A SRR e, IR
SRR Y RS SUR W 45 2% Bl A2 2 R L AL 2 AR
oW R R B R A T B AU AR
AREHF SN EERZEE, G0 E KW
MR K. P TR 2 bl S 5 S0 23 A,
AR e BRI UIE AR v 2 A A R
RS S VAT BRI g i I 8 Y R A A B
TG, AT SRR R B R R ) B AR
FIST . BRI K B P A P SR A AR AR L ) R
THIREAR M. TS DR R B B R R
KA /NN o A7 AR L 3 A K S 5 e B A AL
B SR o R e S A A A U (i G B A
<20.25 mm RLARHIRIK, PREFEC BT R, A
T HEEAT SRR A R A0 AR A R L R R
TR R A A A A R AT AR
D CABETE R R — n B B 7 A4S
THE pH L BR R LB S R 2E R L LR RA S
R ERR RS R OCT L A i R A 3R A
0 R FT BB A 7R 25 S (HL Bk Z A SCORSE . I, TF
JE AN T AL ot ot S AT SR A I R0 o A A AR B
G R T WETE DXAR 2% 3 T Rp 2 4 R AT T A e
R L. ARBFFELL 4 Fh 32 R 2% 5 Fb 12
X G RT EIEH R IR 2/ SR SR T R
(14 73 A AL 18 1 e SRR J5 R0 AN [ AL i Aol 114 0

NERFAE , DU Oy S B Bl AR S R G AR R AEE I oo
el - 35 AT 457 21 ) FH 4 BEAR A
1 #Rt 5 )ik
1.1 WHRE#HRL

W58 DAL T U 1] 48 0 22 i 44 10 DX rp 0 B T R
W2 L i W R W e . AR R 15.4 °C
EHREAKE 1 500 mm A, BAE 11 A LA
5k i1 2% T LR B 42 L i A K, SO, B Z A A8 (N =
P,O:K,OK20:8:8) 15 t/hm*. &Jr &+ . B
TRA 2 AWl 4 A TAL7T A Lad#Efr. Bl
4 300,225,225 kg/hm*, ZE M AT HE (150 £15) cm.,
FRIE (30+15) cm,
1.2 HFEmREFLE

FIEREACRE T 2020 4F 4 AR HEMR X
5 2% e b, T 4% 4 R SR b A6 L R B R B T AR )
b T b A5 AR ARL L 4% Bl 45 B AF 3 R A B T) Ol — B0
AR ZERE Al I 3 5 AR R E TR 217 )14k
BZF RO N BESE N G, A A R T AR 29 2 900
m” , AR TP R E AR i 5 S S RRE M, 45 RS T
[ FE RS 2928 100 m, BAFEHPEALIZ S & 5 1
FHE LR 0--20,2040 em + 2 B JFUIR - KE
FHRA A, IRA LA T+ 58 Fe A # 4k 1 o
(R 1), JUR R 3 o 0 0 125 00 B ORI R > 2,2~
1,1~0.25,<20.25 mm KA B &N,

F1 il TEERBELER

BT A 0—20 cm 20—40 cm
fEmkE JIZE 35 Ik 217 JIREFR mAKE NI 35 K217 IR
pH 4.13 4.22 4.36 4.25 3.98 4.15 4.25 4.15
BRE/(g+cm ) 1.28 1.12 1.20 1.11 1.29 1.17 1.12 1.18
ALK/ (g » kg™ 28.47 21.14 24.79 23.85 16.84 13.14 16.28 15.01
2R /(g kg™ 0.90 0.76 0.79 0.87 0.77 0.62 0.68 0.68
W/ (g kg™ 0.98 0.88 0.94 1.02 0.57 0.53 0.58 0.59
B3/ (mg » kg 1) 59.86 59.65 50.33 57.02 10.39 13.17 11.09 9.28
/(g kg D) 10.12 11.21 10.85 10.57 10.48 10.75 11.25 11.49
BT/ (mg » kg™ ') 277.10 348.66 340.86 381.46 113.19 193.56 191.60 274.44
LHEAS/ (coml « kg ') 1.88 1.81 1.65 1.64 1.81 1.73 1.63 1.60
LR/ (coml » kg™ 1) 0.34 0.33 0.24 0.22 0.31 0.30 0.22 0.19
LAY/ (coml » kg™ 1) 0.14 0.22 0.15 0.18 0.19 0.21 0.13 0.24

1.3 MEmMHEKF %

- AR T SR R R T R I S 5 4 RN B
SEME 1 mol/L S ALHIE W= $2 . K JH 42 A 3l 8] 1B
A2 A BT AN s A AS A28 1 mol/L Gk B VA W
R SR F 4 Sl R TAk 2 o B S0

VA 5 R R 4 At a0 4 X005

Y=BXHXRXC (D
K.Y a5 ks B R AR A it it (kg/hm®) ;B o + 3%

HE(g/em®) s H N L )ZRE (ecm) ;R 45 R AR AR
WA G0 ;C NS R AR RIRA S & (g/ke) .

B Ak # e 3R ) AE SR H Origin 9.0 F1 Excel
2016 B {F . SPSS 20.0 #EAT G350 #r . LSD ik 47 2
HILE.

2 #iRS0hr
2.0 kIR ERES R
2% 2 AT, 020 cm 2 B4R 0 K 1



519

TR )V PR L e DR A% 398 PSR A 5 0 A A 265

>2 mm R fE P RAKE BB E S T 217 f)il 4k
BZE R 1~0.25 mm R AR P SR AR TR & b ] 2 4 s
AL e, 20—40 cm )2, FhRE MR 5 R H 44
=2 mm R AR AR i T LA AR T
A R AR A R AE R, >2 mm R ARk &
A M 38.32% ~66.26% ., 0—20 em )2,
BRINZS 3 %5 5h £ Hl 45 Al 38 TSR A 5 2 R 0 R B
REAR /N 5 IS I/ R Y R R e R 1 2 3 5
R RIRE BTE2~1,1~0.25,<C0.25 mm i [6] G
BHFEER, 2040 cm 2. >2 mm RifE A BIKE&
I TR AR A SR AR
*2 AAEZEEMIEAEEARKSE

B %6
+Jz LIPS
- >2mm  2~1mm 1~0.25 mm <0.25 mm
BB/ em i

L DNE| 53.01a" 8.08¢¢ 13.67b°  23.38b"
%35 44756 18.03a" 18.52a"  17.49¢

0—20
Ik 217 39.58¢*  10.17be"  17.48ab°  30.99a"
e AR 38.32¢  12.55b¢ 21.292°  26.11b"
PN 66.26 2" 4.48b¢ 11.81b°  16.09¢
NZE3E  44.21¢"  10.71a" 17.692°  25.492"

20—40
NIk 21 50.73b"  13.25a¢ 12.03b¢  21.82b"

N #EER 52,346 10.27a¢ 14.90ab¢  20.09b"

Y TR 81 R R 5 B 205 AT TR - J2 R 7] 5 R D P <<0.05 /K A7 15
2R AR R FFR S &R R R R BT P <
0.05KFLHEEER, FH.

22 1TEABKESESENHIST

2 3 Al 0,0—20 ecm )2, Rl A8 Sk B I
REFRHEHREALSASELES TN 35
JIIK 217, 20—40 em + )2, I ZF BRI K 217

ERGEERRIKRE 2SN E ., KRR RIA4
E Rl AN R NI N S el (R e o
HEE 2R RBEHBREREE., 020 cm +

2L BRAm s R A A, HoAth A A b 5 1~0.25 mm
<C0.25 mm KRR RK LR S = ERANRE ;20—
40 cm 2SS WA £ > 2 mm R AR B R R 4
AEEDEFEST 1~0.25,<00.25 mm R H R,
23 TEARGHESARIESMEIE
M2 4 AT, 0—20 cm 42, FPRE AR & K E LI
K3 TINREFR IR RKESAT EYEES
TR 217 5700 - AR AR P R AR S A/ & e )1 2%
SEMIAHFRZEEZRFARE, 2040 cm L2
m A S A & &S 020 em RJE AL
0—20 cm 42, & 4% & Bl 14 1~0.25, <<0.25
mm KR REESATERSH LR EES . &8
FLI%%EF‘TWI)%‘%MKEP B WY /IR A2 AT R AR B S

RA BRI EE 7. 20—40 em )2 8 AR
ARG ENAABEES 0—20 cm EHLL.
*£3 TRAEESHIBEARGL2ALE
A7 g/kg

+2 %
RIE/em i i
TIPNE] 0.98a" 0.90a" 0.85a" 0.83a°

>2mm  2~1mm 1~0.25 mm <0.25 mm

%3 %5 0.80b* 0.72¢" 0.68¢ 0.67¢”
07
Nk 217 0.85b* 0.81b™  0.75b" 0.75b"
JIRHEER 0932 0.90a" 0.85a" 0.85a"
L EiPNE 0.81a* 0.76a  0.74a" 0.742"
) N%xs3%s 0.67¢ 0.64b™ 0.62b" 0.59¢"
Of
NIk 217 0.74b* 0.66b" 0.64b" 0.63b"

JIEEER  0.75b 0.68b" 0.64h" 0.64b

T4 FARAEEZAMITEARGCESESE
Hifj . mg/kg

T2 IS

. >2mm  2~1mm 1~0.25 mm <0.25 mm
WE/em i
FEipNE| 3.45a" 3.47a" 3.75a" 3.98a"
N 35 2.77h" 3.14a® 3.32b° 3.41b°
0—2 )
Nk 217 1.49¢" 1.55b" 1.68¢* 1.97¢"

NI #EER  2.81b° 3.174" 3.69ab 3.67ab
NS 3.00a° 3.17a™ 3.53a" 3.74a"

N%s3% 2.37b° 2.86a" 3.14a" 3.31b"
20—40
JIk 217 1.39¢ 1.45b° 1.58b* 1.93¢*
JIREHER  2.68ab" 3.09a" 3.31a" 3.34ab

24 THEARGHHEESERSENS HIST

25 ATAL0—20 em +2, HIEMSA S EE
BN AR B ZE R A KA > )25 3 %5, 2040 em
T2 M REFRLEMESA SRR SR T
253 B FNIK 217, 0—20 cm 42 & H 45 5 A+ 35
>2,2~1,1~0.25 mm 12 A B S R & & 7k
BRI F 25, 2040 em + )2 R I12E 3 54,
oAt R AS A Pl A S R T T P R A B

x5 FTRAEEZESMIBEARCHISEAE
Hfi . mg/kg

2 IS

. >2mm 2~1mm 1~0.25 mm <0.25 mm
W/ cm i i
BN 3.22b° 3.10b° 3.38b 3.69b
. N%E3 & 2.07¢" 2.44¢" 2.39¢" 2.34¢"
Nk 217 1.65¢" 1,684 1.68d° 2.01¢"
JIRHEER 3,840 4.11a" 4.02a" 4.24a"
ol N 3.59a" 3.77a% 3.66b*" 4.03b"
N 35 2.09b* 2.14b" 2.02¢° 2.33¢"
20—40
Nk 217 1.52¢ 1.68¢™ 1.60d" 1.92d*
JIRHFER  3.89a" 3.94a" 4,194 4.47a"




266 K PR R

o536 4%

25 ZNEARGHPL2E . BSEANESENMEE

AR HFE

P L 1 AT, AR AR 55 R B3> 2 mm kAR A R
A2 R B AS AU i i 38 J 2 s T LA AR A s T AR
SR 4 2~1 mm B2 AR IR 2 A i B E KT H
fuhAD s FPA VR 217 9 >2 mm K42 I BARES A
ittt G A T At S R, T )1 A B2 R L R AT SR AR
A AU 0 = T HAA S S A . =2 mm KRR
A2 RS ORI 28 R it it e T <<0.25 mm RiAR
MR IR 2 AU AR S Fh A 25 R 2, 2040 em +
2 SRS 10 2~1 mm B A SR A S A
TR E 2. AR LS A R >2
mm R % AR E & F2~1 mm KR AR,

2
Eaot
Z16 FFE]..p
ﬂllﬁ v c == ab"
= 8% ==Ey
K s |BR = soe &%
4 % Rt N
<] ]
& NSo S95% 5 e
4 e Y s 25 b
e el e s
ue A 4
H | b Fnd
FD | cc CN ‘
0
T R&EE/ cm
o 80
B0 | g5
2 2 ® B i
. L b -2 [] ab
SOIEU= = 7
]]]lmﬂ 50 IEds bb F? . . % abc

S
s T

i
»
A
DT
s
AT

T,
£
5055

L h
L

A

L

ow&
S 38
o 8 RSN i
<

~100

RN

e
Sl

]
)
%

A

-
%5

528

[N

2

S
2505
-
%
535

T
o
3535

30

2505
e
4
5

11
[l

]
2

L
£
255

o
5
250525

bt

52
AT
5

525452

L,

T
o]
525

4

HAEGESEMEE/ (g hm”

[
.
25
27

& i |

T REHEE/cm
] 1~0.25 mm

<0.25 mm
B 2~1mm 28] >2mm

TE < AR A QA [] 5 B 7% AN 8] i Bl ] P <<0.05 7K P A7 75 i 3%
Z2 5 s AN _E AR B R AR RDRLAR 9 AT R AR P <C0.05 7K
FLEAREESR,

B1 AREFEMIELEART REAHENSH

3 W

R TR 2 -+ 398 1 3 4K 120> 0,25 mm K42 Wy
F, AW S ST 0,25 mm RARKER
Ve B R B A T 67 % ~ 83 %, i Mk [ 95 450 B 5
S, 0,25 mm AFANE P B AK A REA T 41% ~
67 %% . 3 T R 2 1 T 24 3 26 A% I 00 P A LA L LA
{65 04 1S L 3480 ) T KR A A T
ARG R R K 1 130,25 mm 04 P 3
SRR X RE S 2 M BB T A 5, AR Bk 1A
AT A B LA S AL R 2
BB 5 E MR R A WL BT B TR 4
HER A B VR O R

FIRLAR M F1 UK R M T B (R 2 S A
TR BRI 3 B AR AT, T AR
DI 3 S HOBRE IR /N, H - B 3 A D1 AR
ek  RF T 3240 (0 BUE S b I 26 5 54 S 4
AN RTE R R BRI A
LT BRI 3 5 A BB A R T
AR5 A LB ELAT DM RSO A LB A A 1
A A A T AT B 0 4 4 R
RV 40 AR K S A B T
fl R 3T R T HEX N ELA R 1
B 20 £ 5 B T 30 A B A O BN DT L il
Je 1 T FIRELRR K TR0 B T S P B B o
50 T e DR T 4 R A L
2 T R AR BT SE AR I UK 217
2 AR T A L A ) 22 B 4 R
Rb R AR ) AE A R R B BT R 2 R X
] Bl T AR I o 2 AR 0 7 43 0 W o )
25 PR, 114 5 5 L 7 2 o B 7E 45 R 2 W
[ 55 25 . DR SHE AL 22 o 4 A B 7 2 B it D B
SR R A R

A R 5T % B R IR I B 2
BEE A AE 2 mm BT B 5 AR BT 5T 45 A
L, Sh L I 4 R BB B B IR e
IINER N R 8 Bl 2 T b T X T SRR R B IR B e A SR
X BB 1 AR 47 IR A0E T B2 00 L0 1 5 e okt
LR T VR AT HLBR B A B T S A
BT g RASRA S FRARMAL 5% AT R
R IR B A S B S G R RE A
HEA RN B E S bR — 2, AT h A
T (RS R 25 R SRR . T R
T /R DB A L S TR, W B )
F R F 0 B A R A L A5 0 1 B 4R & A
S ), 1 T LI R T BLGE 1 2 5 25 4 L /N

b=

‘_H



519

TR )V PR L e DR A% 398 PSR A 5 0 A A 267

AR A SR [ 45 ML e 7 T 58, AN o B sl 26 0 o fi
PRI, 33X A2 18 A B 5 R RV 25 & & 7 /N R AR A1 SR 1A
hEENER ., AP RS SRS AN

R ZINGES I DN TR LI NS T T

TR AR PSR AR, PRI I, 8 e 25 R0 R il A L1 i

AR TPAE>2 mm R R AR X S ETBIEE 4h

SRAHZEARL R T A RN & H B i A R A Y e

ANTTHE R R FE R THRSARRREE, 5% -

S AT PR B S A T bR O, AT 4 i R S A A

UL AL B B P R AR IR B, X g

S H T AE A AU PR SR L B B AR ) Rl (R 5 T

MBS O BT LR AR M A B A A

4 5w
(DAFEMEZE EHE>2 mm B2 RBERS &R

s VAR5 IX 4 1 B B i SR AC BEIE R 07 . A

R > 2 mm b2 SRR S s T AL S

Fofr, AT DLAR S o B b, A AR A R S A A R T A

FOALAR A R AA T B .

(2) 398 4 R0 B A8 R 5 1 6 A A% o [R) A8 4k
FEI R AR R T A A AR S R RE 2% 1 g
ERFELET T >2 mm KifE AR, W8S A& il
AR F<0.25 mm R H B,

(3) AN TR A 2% b b - 38 4% U4 70 it 6 7E > 2 mm
HEAR A SR v g, R WU S A SR A B it FE A
Koo FAE I AR ZF R e A S AR S A i
A v T LA S, DR I R I A A R AR i -
SRR AR AN A s AURRAE G Hit ] AUIE .

S H 30k

(1] REPF TR, K&, S mly 2R B 2R L
WA FRML]). +H.2020, 52(1) :16-24.

(2] F3535. 7Rtk BT DS F2. 30 BE R K 43 06 0T £ 4 X, L 7 36
Mo+ 3R L) ] AR SR, 2019,38(6) :98-105.

(3] FRERAN, Bl BH L 52 0 000, 55 it FH 26 9 i ¢ R0 4% 3 VR W
Xt 4 B R AR R R R IE S AF T[], HE W HE K A
2015,34(9) :20-23,27.

(4] Aok SR 28 4 X 4 B P R R /U 19 00 A AR E LD MG
IR AR UKL K 3%, 2014,

(5] ®A7°, SR fi, 05 R, 5. Bk 1 b b Bt 0 B o 7
B RAEE A LSRRV RZWR ] A ER 2,
2015,36(9):3411-3421.

(6] BEEE, Fig, uEmW, S ARER KR - RAZT b
FetE RS - HerE B 06 R L) AR H R0l 4. 2015, 30
(7):679-684.

(7] AUBRC, ZRZE 4T, £ RO, 55 R A S R X - 5 Bl Y B T
iR sZ [ AR A2 4% ,2018,37(4) :1220-1226.

(8] S, WEBH , 3 W55 . J€ IR AR X R [l Ak AR+ 8 4

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

W AR LT AL A0l K22 24 42, 2019,41(9) : 122-129.
Gartzia-Bengoetxea N, Gonzdlez-Arias A, Merino A, et al.
Soil organic matter in soil physical fractions in adjacent semi-
natural and cultivated stands in temperate Atlantic forests
[J].Soil Biology and Biochemistry,2009,41(8) :1674-1683.

B i, LR AL AT O LM AL B b RO B
A, 2000.

BRI R B R AR AR K B SR 2 W (D] /g 7 )
PR %, 2016.

o B W R BE it N X - g AR B MR R K
EuE v E AN UIRVINGR PRSI &N
%,2018.

BE AR G PSS AW A 5 0 T S el 4T
SEEPE AR e I 5 A 2 Bl S A e A A R AR LT L b SR
kR ,2014,33(10) :1424-1432.

W el 3, 2R R 22, EL B L AR 7 BB b B e X S AL bR ROAE
B TN A K AR M P R A s [ K AR FE 5T
2018,25(5):49-53,60.

R R R A AR HE L A A S AR B X PR A
MR B B A g (1], £ %4, 2013, 50
(5):1013-1020.

e R SEHE, K E R 1 B B A K R
WAL SR A4 B A 4 R I A8 AR R R LT . b B RO FL2
2020,53(8):1594-1605.

VR B ORI L A NS R X AL AT A A AN R
FERg bk R RRAE B R [T 1A 8 SR SO0 R A,
2013,19(3) :698-704.

R IFFE PR R RS A RS 5
G343 LB L) ). 25 MR, 2020,40(6) 1 751-757.
FRIR B AR 224, 55 A ) 85 10 77 200 4% fel + 2%
P30 op A5 Bk R 4 243 AR 0 S L) ). 4% R 2
2018,38(4):342-352.

byt A ST TR o S R L Ak 8 R (PO i wes AT X N
TR Wy B 2 OB T 152 i BIF 9 1 SR LT, A0l B R 5 36
W22 4R . 2020,37(3) :361-370.

BRI, S AR, TR, A5 M R A DR R LR
A A A R AR SR B ) ] ARl AR 2 4%, 2019, 35
(17) :140-146.

XB A, 254 75 B b RO [ Y A g AT SR AR
U O A IR S (T ] b AR B 2. 2007, 40(2)
304-313.

SRE, B B R S RO B BRI
FOK b g A SR A R S e [T ). B RO R
2.,2020,53(14) :2840-2851.

TR, P H 2R I JH S [ A BILIE X b 3 4% ki 2 &2
A CoNLP & 5B m ] ] B Rl #
2000,33(5) :65-71.

X TR BSOS L AF AR TE R AR B 3 ) i
0 e A 0 R R ARR AR R HE S e TR 2R T )L BB TR A
#2,2020,14(9) :2576-2586.



