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Vertical distribution characteristics of N, emission in tea garden and its adjacent woodland.

FAN Li-chao, HAN Wen-yan, LI Xin, LI Zhi-xin ( Tea Research Institute, Chinese Academy of Ag-
ricultural Science, Hangzhou 310008, China). -Chin. J. Appl. Ecol., 2015, 26(9) : 2632-2638.

Abstract: In this study, we determined the vertical distribution of N,O emission rates in tea soils
N, O fluxes and cu-

mulative emissions in the tea garden and woodland decreased with the increasing depth of the soil
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and its adjacent woodland soils. The results showed that total nitrogen contents,

layer, and their average values were greater in tea garden than in woodland. Generally, pH, soil
water soluble organic nitrogen ( WSON), soil microbial biomass nitrogen (MBN), NO, -N and
NH,"*-N contents had a downward trend with the increasing depth of soil layer. The WSON, MBN,
NO, -N and NH,*
the pH value in tea garden was lower than that in woodland. The N,O emission rate was significantly
positively related with TN, MBN and NH,
rate was significantly correlated with WSON content in woodland, but not in tea garden. The N,0

-N contents from each soil layer were greater in tea garden than in woodland, but
“-N contents, but not with pH value. The N,O emission

emission rate was significantly correlated with NO; -N concentration in tea garden, but not in wood-
land. WSON/TN and N,0-N/SMBN were averagely greater than in tea garden in woodland, and
SMBN/TN was opposite. These results indicated that tea soil was not conducive to accumulate nitro-
gen pool, maintain soil quality and its sustainable use compared to woodland.

Key words; total nitrogen ; water soluble organic nitrogen; soil microbial biomass nitrogen; NH,"-N;

NO,™-N; N,0.
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luble organic nitrogen, WSON ) F1 1 4= 9 A= ¥ & &
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AR AR TN B Ol B2 B AR i 5T
FT(30°14" N, 120°09" E) AR 8 X 55 77 2% el FiAH 468
ARHIL T DX AL T AT Z U IX, A AR S i A
TR AR 17.0 ¢ IR BE 1 A N
1.7 C, fe SR BE 7 A, 33.0 C AR &
1533 mm, FERN EZEEHAE 3—7 H X WA
A B A0 A5 el P b SO T G, AR
Ty ¢ Je It 437 WS 40 4E 2547, PE ) g 25 =
oA 280 kg - hm™ - a”'Jili N( EERIRE) & H

900 kg N hm™ « a™' , A HLAL (EAE SCPEIE ) it FH 14
2250 kg - hm™ - a”', ZE Pl B AE RK R HEAT — KRR 1B

B, IA1fE 3~ 4 AR E B BT — I, 48 B9 AR B A 2% el
PR HASTE AR | 322 AR fif ( Schima superba) AR
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sclerophylla ) PR AS AR, LI 1 18 (1) B = B 5T ol 22 11
B, BT
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T (105+2) °C,24 h]E . 4438 HH ] 47K 2%
ZEERE Y - B TR I T A, 4
YA R RCR S TR 75K, S0, SR Uk g
K E S A S B R TOC 23 HH A (multi N/C
2100, Analytikjena 23], 78 ) U2 (24857 25 2% 1
K, EIEE 125,38 30 min) |, ISR MESA S
it B 73 A A (Flow Access 12.0, fif =% Ska-
kar/A ) 58 (324257 0.02 mol + L' CaCl, %, 1
W1 1,383 45 min) V' HHUKIEMEALA S 2
R BRI R RS S R RES R 241
1.5 b
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Z¥a i, A4 R eRA F S EE KR
FAHL.FE 0~100 cm + )24, A &R & =HE N
1.16 g - kg™ JEARHLIY 2 £%. 5 250 A AL AL,
A5 E FIRR Ml 4 00 22 0 C L 491 B U2 7 285 T
b HJE AR HE A R /NASTE]L B A0, #E 0~ 10 em
+ 2 A R o RE EL R 42.5% , 83 KT AR
H1(38.0%) , T 7E 10 ~20 em + /2, 25N 21. 3%,
i ZE/NT M (24.5% ) 2% e 138 C/N HGAH i 270N
Tk, H A% )2 B R/ N A ).
2.2 TEEEASA OMER JKEEAILA A E
Yt & % pH (B 1Y H A

H3 2 T KRR+ 2SR S-S A &
B E R TAHL, 75 0~ 100 em )2, 28RS A
IS A S = P E 2 B AR 3.2 F 1.7 5.5
Pel 4 1 )7 WSON I 35 K Tk, A5 ld WSON & K{H
TE10~20 cm 12, MAHTE 0~ 10 em +JZ. 76 0~
100 em )2, A5 H KB A VLA & P 34E A
100.22 mg + kg™, W E K TR 6, EARHLAY 3.1
5. 4E 0~ 100 em + )2, Z P A Y AW A IIE R
19.64 mg - kg™, b 2 K T A, 2 ARHL Y 1.7 £5. 6K
Ho pH {EBE A £ 2 B934, 45 0~ 10 em
+ /)2 pH KF 10~60 em )2, /T 60~ 100 cm +
JZAE0~100 em + 2N, %500 pH ¥R 3.41,/N T
b 3.63.
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Table 1 Soil total N and its distribution proportion and C/N ratio among different soil layers in tea garden and woodland

= R R R0 N

Soil layer Total N (g - kg™") Total N distribution proportion (% )

(em) 1 I 1 I I |
0~10 4.94+0.56Aa 2.20+0.41Ba 42.5£2.9 Aa 37.9+ 2.0Ba 8.2+2.5 Ba 11.1+1.9Aab
10~20 2.48+0.42Ab 1.42+0.35Bb 21.3+3.9 Ab 24.5+1.2Bb 8.7+2.3Ba 10.2+2.7Acd
20~40 1.26+0.26Ac 0.82+0.54Bc 10.8+1.2Ac 14.2+1.3Bc 8.1+1.8Ba 10.7+2.6Ab
40~60 1.17£0.25Ac¢ 0.56+0.12Bcd 10.1+1.2Ac 9.7+0.7Ad 8.7+2.1Ba 10.5+1.9Abe
60~80 1.09+0.12Ac¢ 0.40+0.23Bd 9.4+1.0Ac 6.9+1.0Be 6.5+2.8Bb 11.4+2.7Aa
80~ 100 0.69+0.10Ad 0.39+0.24Bd 5.9+0.8Ad 6.8+0.6Ae 8.5+1.3Ba 9.8+2.1Ad
0~100 1.16 0.58 100 100 8.1 10.6

I . %50 Tea garden; T . it Woodland. RFEIKEFEEFIRFE — +EAF RN 25 8% AF/NG FERR F—FE A [+ 2 12 5 82
(P<0.05) Different capital letters meant significant difference between tea garden and woodland at the same soil layer, and different small letters meant

significant difference among different soil layers at the same plot at 0.05 level. T [f] The same below.

x2 FEMKMARLTETEKBEENR BEDEYERRTIE pHENS S
Table 2 Distribution of WSON, MBN and pH value among different soil layers in tea garden and woodland

" TR TR KEERIR TEDEIRR o

Soil laver NO,™N (mg + kg™") NH,*N (mg - kg™") WSON (mg - kg™") MBN (mg « kg™")

(em) I i I i I i I i I i
0~10 25.91391Aa  534:0.52Ba  1.08:0.414a  0.59:0.39Ba  98.25:8.74Aa 63.29:6.93Ba  39.53:7.46Aa 16.33:7.29Ba  3.40:0.06Aa  3.42:0.01Aa
10~20 17.4562.83Ab  4.62:036Bb  0.68£0.40Ab  0.40:0.26Ab  141.01£10.44Ab 33.67:9.02Bh  21.51+5.19Ab  13.24:9.67Bh  3.28£0.03Ab  3.47+0.01Bab
20~40 1371:0920c ~ 4.76:0.49Bb  0.58:0.23Ac  0.40:0.19Bh  113.88+6.53Ac  39.96:3.26Bc  25.81+3.14Ac 12.19+4.68Bh  3.3720.02Aa  3.53:0.02Bhc
40~60 9.81£0.67Ad  3.12:0.33Bc  0.60:0.19Ac  0.29:0.12Bc  105.98:7.31Aa  32.10:5.31Bb  16.53£1.56Ad 12.58+8.67Bb  3.34x0.024ab  3.61+0.02Bc
60~80 6.35:130Ae  333£0.45Bc  0.42:0.14Ad  0.28£0.09Bc  83.35:5.63Ab 15.97:230Bd  7.65:2.91Ae  8.58+4.64Ac  3.50:0.04Ac  3.79:0.01Bd
80~100 476:0.66AF  2.29:036Bd  0.42:0.00Ad  0.23:0.11Bc  58.85:3.98Ac  9.49+1.34Be  6.66:6.87A¢  7.436.01Ac  3.56:0.01Ac  3.98+0.01Be
0~100 13.00 3.91 0.63 0.37 100.22 3241 19.64 1.7 341 3.63

WSON: Water soluble organic nitrogen; MBN: Microbial biomass nitrogen. T [i] The same below.
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Fig.1 N,O emission rate and accumulation at different soil layers at tea garden and woodland.
A %5 Tea garden; B: Midth Woodland. /N[N FHE R R AR )2 17] 22 7 3% ( P<0.05) Different small letters meant significant difference among

different soil layers at 0.05 level.

H13.52 mg - kg™', BERTFAHL 5.62 mg - kg™
2.4 13 N,O HRE A PR

ZePEFIAR D T N, O Fd A R 4
AW A NH, =N B A A G T
5 pH BAHICHE YA 835 255 bl 3% N, O Rl i
5 R HOKIETEA LA S SR AHOCIEA W3 | AR
N, O HE A 5 T KA HUA S i B ARG 2
&, 2K PE 5N, O HEHUECR S NOSN 27 B A AR G

3 M 3 N, O HEBCH 5 A A & = 1A
KRB E(F3).
2.5 AFTRESEARIEEZENN A

H % 4 AT, 45 B FI k3 WSON/TN , MBN/TN
H1N,0-N/MBN 7EA [A] + J2 81 A B 5 6 FLEE 78
0~100 em+ 2 1, 5 il WSON/TN & N,0-N/MBN
SEE ST B AR AY 1.5 A1 1.4 £%, i 2% [ MBN/TN
PSR/ INTRHE, SR HL ) 84.0%.

*3 FTENOHMERSTESLR KBAEEINEAMEYVEYER HEERESENHEXRE
Table 3 Correlation coefficients between N,O emission rate with TN, WSON, MBN, NO, -N and NH,"-N

o) KBS AT B A YR THER A

Total N WSON MBN NO,™-N NH,"-N

N, O HEBGHE R I 0.951** 0.554 0.898* 0.981** 0.952**
N, O emission rate I 0.955" " 0.904 * 0.842" 0.769 0.951**

#* P<0.05; * * P<0.01.

x4 FRETEZERRFESHILLH

Table 4 Ratio among different nitrogen forms at different soil layers ( %)

+ 2 KEEAPE 2R YA EE/ 2R AT ASR WAL R
Soil layer WSON/TN MBN/TN N, O-N/MBN

(em) I Il I I | Il

0~10 1.99+0.51Ae 2.88+0.32Ad 0.80+0.03Ade 0.74+0.02Ae 0.56+0.02Ab 0.58+0.03Aa
10~20 5.70+0.32Ad 2.37+0.27Be 0.87+0.03Acd 0.93+0.05Ad 0.75+0.03Aa 0.34+0.03Bb
20~40 9.02+0.63Aa 4.87+0.44Bb 2.04+0.16Aa 1.49+0.08Bc 0.32+0.04Ad 0.31+0.04Ab
40~60 9.03+0.95Aa 5.70+0.49Ba 1.41+0.09Ab 2.23+0.24Ba 0.46+0.01Ac 0.25+0.02Bc
60~ 80 7.64+0.60Ab 4.01+0.31Bc 0.70+0.01Ae 2.16+0.10Ba 0.46+0.03Ac 0.30+0.01Bbe
80~100 8.17+0.98Ac 2.42+0.27Be 0.96+0.02Ac 1.90+0.05Bb 0.48+0.04Ac 0.34+0.00Bb

0~100 5.17 3.36 1.01 1.22 0.52 0.37
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AR it FH R 6 A BILAE (3222 R o A AILIE SR
B, i ELE R A RE R (R BN R ) A WF
R, A HLAERERT Ah 27 HE Ak B it mT A S e b A 23
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WRC ARG, 2R C/N FE 8.1 BT I 3,
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e Z W/ N F A ILEAS W, KB P A DA
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AINFAREE 2 v RR R th TR A LA ) R 4%
T A T 98 U R A TR, A R 2
o e 22 I A6 B A AR E T4 Tt HL S it
HE 7 T (R K 10~20 em) HWAH —E 5
Wi, 55 b, ARBFFEAE 0~ 100 em 2N, 255 pH -1
{E/INTMHE T AR 0 A ) RO M 2 KT AR
Mo ZE S Han 2560 AOBIFE 245 AR L. Han 251 A
Y, HH A el il FH b2 AR B A R 4R
AR AR | K 1 1R 40 1 22 B P 18 B ASE it 0 S A
Yy Inl= -4 A 4% bl 4 pH & 3 BRI, (H 2K pH
(1) HEPR BT AT (0 - i Ak v b, RO A R
(TR YRR 3 1 T 4% el = 3 R M A 5 AL e B e
A, IR R pH 5 52 A OG, R T Y £

MAHEH NO,-N S AR i 2k bl 3R pH
R, HIA R T KR NO, - NX FEE R T.1) 4%
el -+ 98 it AT S A v, R ) R i R T 30l 533
kg N« hm™ - a™' #2535 2600 kg N« hm™ -
a1 2) AW I SR 4 B R A AL A, Y A v ]
BHAAAE NH, ™R NO, ™ B, 2 fE e Ml NH, ™, BIEAS #
Xt NH, W OR AR b 5 3) 2% bl + 38 vh A7 A
KA T, AT B SR R
FHEARSC i bl AT A R Y R ARV E T DA
N0, -N FLZE)

Tokuda 25" > W53 F W, 25 A N,O Y 5 % HE
WO, HE M 25.22 kg N » hm™ -+ a™'; Han 251"
WFoE 2 W, 25 b + 3 N,O-N BI4EHECE H 4.28 ~
11.78 kg » hm™ « a™', JEMHLAY 1.57 ~ 11.33 f%;
Shin-ichi 2> WF5T R W, A5 Pl 18 N,O-N [ R il ik
Kk 3.8 mg - kg - d7, BEE T EHAK(0.07
mg - kg™ - d7") AWFFEH,0~100 em + 2N L
HEN,O TR B0 25 1 bR R ARHB I 2.4 53X
FE R TAH HAR R HABAE YD e o B A
ARSI B A R AS T 22 1 RUIE SR 4512 i g 7=
Z B U ) ol PR e 0 i M AR B
BERIN N,O By HEHE R AEAHE I, A5
ARHL N, O [HERCGH 2 Bifi 25 5% 77 15 (8] 14 228 4 1777 ok 2>
XA B bR b RS b+ N, O HE
BTSSR AR B 3 W] e 2 i T Bl 2 55 SR A ) i
FEA | A S TEE BT sl S S AR RB T A, BRI
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PERIIA W2 A A58, Mth 14 N,O 19
HEcH 3 5+ KA A LR S B 2 I 4%
AN B 22 S 1 T R R KA R ML
AT AR AR W B RTERS B4R 45 N0 Ry HE
i, HoKE A LR AE 5 9 0 1 38 ) 52 M w2
TGS B i, b 45 0 R WA R 2 Y 52 ) i
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FEAE T (NO, ™ BB i) 2 —fskeist , e A A 51 F
TEAL A s R s, RIS AR/ O 32 s R SR
(51 v 2 G ol SR (X el B 3 e e AW R 12K A
YER R 300 AHR G v, 25 e FAR L N, O A HE S
Y5 NH, -N &2 B 3% EAHOC, 25 el - 48 N,0 HE
WOE R SR AR (NO, -N) BIAH M 835 b + 358
N,O HEHGE R SRS A (N0, -N) R IEA 5, HA €
PEAR R (3R 3) , RUIAS R AARHEL N,O i HE R
A3 T SEAH AL AR TR SR A6 A . 25 0E S B ) -
e A5 RRAE N, O HEBUWHLE T e IR . 75 £
e Z SR, 3 N,O AHERCEE L £
SRAEAGAE I 3 s B TSR AR S SR
&, RS A R i HL A B 9 A R i Ak BE
WARTE NG & S: )

WSON/TN ] LA Jz i + 58 BIL AR B B2 e 1k
4 0~10 cm + 225 WSON/TN /N T-bhHb A1, 1 H:
by = J22 347 O bk b 9 B 5 el 398 R A
2% AR 5 52 B RN AL Ry 1 10 55 5wl T 4 2 .+ 31
YA B E R T A E AR, EE
AR T AR A 1 A s e
-4 2> ] A sS#e , BD MBN/TN @254 #1308 %
A ER.0~100 em + )2 P Z5Fd MBN/TN /Tt
HARIR P - S R A e LU T B (R R AR
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