3L E

2020 4% 4 A CARSOLOGICA  SINICA

2 4] ¥ F 3 Vol. 39 No. 2

Apr. 2020

SCAUR W R 3R AR DR FP RS H A MLE LR [T ], Hh EA R, 2020,39(2) : 189-195.
DOI: 10. 11932/karst20200207

X FEN TIEFVNERY LRI

i}:k% 7}:5] %i 97}5] 7Fff\ ’7T:’>"\Lj1lb‘1’ﬁ Z/%]’{ﬂ-ﬁk%‘ilyfk]g]#%%
Christoph Miller

(l.iBEBXKFABEHFR, BHo 570228; 2. L A5 A AR, 7w 210018; 3.+ H
WRAFRBEWRT/ BRATRIF., TREBAGHNFELERT, & H4K 541004;

4. Department of Plant Ecology, J ustus-L1eb1g University Giessen,

0 3l

AREMYEREEROLAEFTRZ "l

Giessen, Germany)

W OEHEEIAET LAY EALA R SR, T AR FUOR R R A A s 5 A
JIC it B A B o ARSI 5 T AE =/ e K L 52 R i e DX 3 BT A M | DK b R AR I b A
RIWFFERT G, LA 3 A 52 N A B 2l 9 B b 1l 5 4 b b £ SR 6 B, SR AN R A e ik FgE T
VA DX o T A AR T R AR AR AR WS A K A HLEE I (M) 3R AR, IF X 53 T 55 43 ff A7 Bl
R A (M) FUE S 5 HLAD A (M) X Mo 19 STRK o 45 R B, TR IE Aot + 3% M, (8.94 mg
N-kg'd )W EE FHEM(1.41~2.46 mg N-kg ' d "), B My, A 3. Hep, B M, 5 My, 578k
] 3K 80.6 %6~93.1% , i 78 JFL4f AR L Bk R a5 H1] 62.2%0 o i X b ol bR b T B AR A 8 VR AE Y
i W AR M, %, My, % 0.53~0.89 mg N-kg ' d ', FRE i3k 62.5%~90.1% . X Rl 5 &
B3 Z M, FII Moo 520, PR 5 1 FF B AR 8 R 6 K T 4 38 M, T B 32 2500 F M, 308 T B T M
IR R AR AR AL I G AR B R AR RS S 4 M, B 2T T M, B My, R 09 36 5 R
U DX B SRR AR TT R AR AR ME W R R LRk A R 8 A 8 e 4 Rk
W pH  PHE 730 e 3 3 BR AR, L5 38 M, A My, 52 5035 108 A0 56, 28 W ARl Albs o £ S 8 b o
JOT 118 B AR 5 A T R T TR

AT I X AR R PN BRAC s 5L R B o A HLA

FE 5% S:S153.6 XERARIR DA

X E45:1001—4810(2020)02—0189—07  F AR = (FEMR S ) #RIAE (0SID) :

if

O, AR 2 RN K AR & 8 R A A

SEAEY N P S e RO BT R o RS PR R A RO BRSO BT L L

AR L EAYPLRIE SR, R A LR A A LR R A JCHLR B T 2k A

Heinrich-Buff-Ring 26, 35392

Bt 22 A TEHL A, 2 DR R A0 K 1T 5 | 76 17 1 A 45

AL, 94

A HIETCHL R A BER AR, X TR R A AR

T

PIEAE R SA S R (N B S AZ(NOL) L B bl SR 1+ 3 v (I 25 4 0 A4 K 1 4038 ] R A
%*JLEUB%‘?J“ ERCRYICRI S s RIS M IR LA i B S AR R Y
St AR A K EEN T R R R R R —, Z RO I S E ML .

R Ui H
YR fi

:FER AP A4 (41771340, 41877348 ) 5 v [ M TRk 5% e 2 v b BT T 53 0 B AR BRIl 45 2% 53 H (2020003 )
SO (1994—) Lo R RTSE AR FEAS ARG . E-mail:494897684@qq.com.

WAFVER ARKA (1972—) , 2, BIELFST 61, T2 R + 058 C NARER LHIREE UV 9T . E-mail:43060398@qq.com.
WA H 9 :2020—02—18

UTAEK,



190 o

2020 4

H ERMIF TAE S © O R KR O T R AT L5
TAE, B4 AR 0y B AT AR AR R A
JERRRA A Dy, H 2 AR TR — A
BRG, AT AR X AR ERRGEZ Ll
DAY G HEAVEN AL AL L 55
ZH AR KR A S EERRE )
U R IR A M EE AT REA B A SRR
T AL AT A 90. 7 7 km™ ™ 24 oy 3% [ [ A 1 R 1710,
Az X > N 22, Bk 0% R I8 =, R T AR b B
b A F AR AR S R G B IR T B R AR A AR
Yo NATIFRMET, HREBRGEHZ N AKR-A
TRAEZRE™, i MBS B i nT A8
H AR et R AR WA SERTE R R,
TIEAYLET ALHCR 5A PR 2R &2 W EIE
FHIEE R, S R b A L, o 58 ML
TR E TR, REEIEAVAT L TR, Xk
R Z I e TR+ 2035 i TR A &/
MR A K 5D A X AR AES RGN
AR ESAE R R 5 A4 A A
R MRS, AR B IS 3 & A ML A &
it (H AT GBS BOHLA UK, ) A HLA & i
B, ORI T A HLE fh s S5 5 . bk g 7r
Ho T B AR AR AEY) , BRA HLRS AL RRRAIG, (H 4 [
F5 095 GO nT RE BRI, n 2 A LIS RE A , R RE
o A NLR SRR, —E B B s
BLARD L3, MLl L, A X AR ES RS K
P FR PR b B Bl B R AT A AR IS - A HLAT
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1.1 HFREM#R

RAE R T 2 A KB (5 A AP XL
RN I L A B DX, RS R S A K

K B R RE X (23°37'13"N, 102°54"12"E) fii T
K EL T fa) SR 1A UL SE R R G 2R XU
PR FE 260~610 m, AF 2SN 19. 8 C, 24EREK
1805 mm, £ fE 5S-10 H o BT A i
T, 1% M X 7 AR T ) R AN R AL AR )
R L TR R Ry A AR X B SR &
DAY B R b 355 5 1 0T A b ) % 25 A IEY R S
AR BT 3 AF i IE i 29 4 160 kg N-hm™ a™' .70 kg
P,0,-hm™ a ' 160 kg K,0-hm™ a™',3 4= 2 J5 4Fifii A 1=
$2 75 % 280 kg N-hm™ a™,200 kg P,0;-hm™ a™ Fil 160
kg K,0-hm™ a™', [A] B REAFFL)iE 18 000 kg hm™ a™' Ji 2
A H P E 2R 2.8 g ke, 2.1 g-kg!, &4
1.7 g ke’

52 [ T R KE X (23°27'58"N, 103°24'35"E ) {if
T REASE AT 2 B EEN IR R 1 800~
2 400 m, J& M7 g 7 A 2R XU, AR T 2SR 19~
21.5 C,AEHREAKE 1572 mm. 120 50 4R 4%, %
B T R B AR R T B, A Ak ) A oy ™
R EE AR X 05X R A AR X
HE A RBEEE NGB PR EE 0 oK M
Bl % £ Rl 2K 2 4F , NP0, Fl K,0 A9 il AL 12 25 A
90 kg-hm™ a™',

il s B R AR X (21°4354"N, 101°23" 14"E) A T 74
MU Z0 it R B SRR IX N Bl iz [ K B SR AR P
X, V3K 710~815 m, J& #Aaly 22 XU 2 MR ek, 4FF
PR R 21,5 CAEREK L0 1557 mm, 53 i 4
A P LT 2R P AR 2 Skl 08 I AR AT
MR B 35 Rk 95% LA b o 3% X3 i SRR AR
B AR TR AR AR T R R o SR (AR ISR A 4T
B h 8 AR, B A BT 2 AF AR it IR & 29 0N 12 kg
N-hm™ a'.6 kg P,O,-hm™ a”' fl13.6 kg K,O-hm™a™,
2 4F 2 J it A = 4R 7 % 24 30 kg N-hm™ a”' (15 kg
P,0,-hm™ a”' f19. 0 kg K,0-hm™ a™.

1.2 THEHEAXE

2016 4F 9 A 1E = F 44 d/Kk B I f) LA S S A 52
F T Sk £ 58 60 28 A PG XURR 49 6l B EL il ot [ R
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b A5 FH R, I 53 R N T 1) e | b A A
ARHBAE Sy XoF B A DR R 03 32 4 S5 A AR X —
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PERE AR S 25 (W) A, R AR AG 3] 18 A T AR A
TERENFE M P[] B 20 m BEALEEE S A4S 1 mx1 mFET7,
K EES em (L ERE 0~15 cm 1R Z 3, 5Bk
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1.3 "N#ricikig
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FAf 78 25 CEIREFAR h IR | do P FRgs
HG B A A PIAL, AR5 1200, 4303520
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AN FE S
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organic N to NH,) FlXE 43 fift A L& L3 R (M.,
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iﬁ%(Mm, mineralization of organic N to NH}) & %) 73
fif A BLAEFIME 3 A LR B Ao s R 22 Fn L B My, =
My, +tMy,..o

N lab N rec

||
ST T
O

My, My
Nrec

A

INH47Nlab l l INH4_Nrcc I_)
NH, |— 0., — NO;
ANH4 f DNO%
* RNH4a -
I

Bl |ERELEDR

Fig. 1 "N tracing model used for data analysis
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it HiL X
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Table 1 Basic physical and chemical properties of soils of natural and agricultural ecosystems in three karst regions

‘ HK S H i
WS B - - -
Tl I 5 S ELH Tk JR iR M it
HHLK/g C-kg ! 56.845. 12A 8.7541.34B 51.046.95A 10.5+3.92B 74.9+9.81A 12.640. 98B
2%/g N-kg ™ 4.7640. 63A 1.08+£0. 08B 4.344+0.71A 1.17£0. 20B 7.67+t1.46A 1.4340. 08B

AR /mgN-kg ' 10.2+1.11B 170£11.4A  11.4+1.23A  9.550.31B  8.32£1.07A  9.140. 64A
AR /mgN-kgt  13.1£3.15B 144410.2A  19.5+4.18A  18.6+4.16A  28.349.20A  8.52=+1.58B

pH 7.1740.43A  4.50=£0.05B 7.2240.23A  5.49+0.45B 7.3840.15A  5.61£0.05B
WHC/ % 1.114+0.06A  0.75£0.03B  0.96+0.03A  0.80+0.03B 1.284£0.13A  0.70%0.04B
CEC/cmol-kg 35.9+£3.12A  15.0=%0.11B 33.743.01A  15.5£0.73B  41.94+12.0A  14.2+1.49B

2W/gP,0,ckg ' 1.71+0.10A  1.36+0.14B  0.90+0.11A  0.62+0.01B 7.904+0.03A  1.02+0.27B

/g K,0-kg™'  3.83+0.69B 5.7040.00A  9.31+£2.26A  7.4940.21A  14.8+£1.59A  9.7441.30B

445/g CaO-kg ' 14.5+3.90A  1.90=+0. 34B 10.642.89A  2.80+0.28B  23.548.42A  3.80+0.47B

/g MgO-kg ' 3.57+0.26A  2.28+0.18B 7.6240.48A  4.53£0.15B 8.56+1.40A  6.41+1.11B
T RP AT PR IR R — MUK A R A 28 R G BB ZS R G416 hR 22 573k K- (P<0.05) .

(M)l F, H Tk A 5] 62. 2%~80. 6%, 7+ X T 75.1%.80. 5% F191. 1%, /K X 53 T B Fe
b B M R R 2 DR VR B AR M R TR RN SR M DX R B AR RS M, TE
Mo FEZKHE X BT RFAHTAE 58 [ X Rl SR AR AL, b T RARK S, A F 0.20~0. 39 mg N-
B2 R T K R I DX D LR AR T R ARG M, kg B ML IX R AR T B AR R M.
I3 N RE T 62. 5% .68. 6% F190. 1%, 11 My, 535 FFE H3.38 mg N-kg'd" & FFER0.39 mg N-kg'd',

12
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Fig. 2 Soil N mineralization rates of natural and agricultural ecosystems in three karst regions

FHOGHEGP T W], L3 M, My, FIM, 354 CEC R WFIEMC, Mo, 1HEm, FM,, 5 pH 2
PLBK R 2 2 A ERUE WHCH  BFIEMK(GER2).
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Table 2 Correlations between soil physical and chemical prop-

erties and the rates of soil My, My, and My,

By S v My My, My
AP 0. 78%% 0. 81 0. 65%*
e 0. 87+ 0. 87 0. 76%+*
SR —0.24 —0.26 —0.17
AR —0.18 —0.22 —0.08
pH 0. 60+ 0. 64 0.42
WHC 0. 86+ 0. 87+ 0. 72+
CEC 0. 74+ 0. 78 0. 58+
e 0. 95%* 0. 98+ 0. 86%*
el 0. 69 0. 60+ 0. 74
S 0. 90+ 0. 93 0. 73%x
ES S 0. 55% 0.51* 0. 55%

R IRAE 0.05 K EAHSEHE 3 s+ RORTE 0.01 K A I
B

3 i it
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B pH TFE, AHLAN L2 FREEHR, Ao+
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FH5: 30 pH 525 T B, 328 100 AT 8 2400 1 sk A A i
TEHER NI R 2R, K g m +
By B — N EERER TS KSR S
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LA A — 7 35 Bl P 57K 0 450 2 8 38 IE AR 66
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AP i B A ANE B, BFE X 3 M, 5 WHC 2
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Effects of agricultural cultivation on soil organic nitrogen mineralization
in karst regions

WEN Dongni', YANG Cheng®, YANG Lin', QIN Xinghua', MENG Lei', HE Qiuxiang', ZHU

Tongbin®, Christoph Miiller*
(1. College of Tropical Crops, Hainan University, Haikou, Hainan 570228, China;2. Jiangsu Institute of Geological Survey , Nanjing,
Jiangsu 210018, China;3. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR& GZAR, Guilin, Guangxi 541004,
China;4. Department of Plant Ecology , Justus—Liebig University Giessen, Heinrich—Buff-Ring 26, 35392 Giessen, Germany)

Abstract The mineralization of organic N dominates the production of inorganic N, therefore, it is of great signif-
icance to study the change of soil N availability and to guide N fertilization. Soil samples under navel orange, corn
and rubber plantations were collected in karst regions of Jianshui, Mengzi and Mengla, Yunnan Province, respec-
tively, and the adjacent undisturbed grassland and natural forest were sampled as control. The "N tracing tech-
nique was used to investigate the changes in the mineralization rate of organic N to NH; (My,,) in calcareous soil
when grassland or natural forest was converted to croplands in karst regions, and the contributions of the mineral-
ization of labile organic N (My,,) and recalcitrant organic N (My,..) to M., were quantified. The results showed
that My, rate in forest soils (8.94 mg N-kg ' d ') was significantly higher than that in grassland soils (1.41—2.46
mg N-kg ' d ). Soil My,,dominated My, accounting for 80.6%—93.1% of My, in grassland soils and 62.2 %
in forest soils, respectively. Soil My, was significantly reduced to 0.53—0.89 mg N-kg ' d 'during the conver-
sion of grassland or forest to cropland, with a decreased ratio of 62.5%—90.1%. When grassland was converted
to navel orange or corn plantations, My, rather than M. was responsible for the decreased My,,. However, the
decreased My, was mainly attributed to the simultaneous decline in My, and My... when natural forest was convert-
ed to rubber plantation. The contents of soil organic carbon, total N, total phosphorus, total calcium and total
magnesium, as well as pH, CEC and WHC were significantly reduced during the conversion of grassland or natu-
ral forest to cropland in karst regions, all of which were positively correlated with soil My, and My, indicating
that the changes in soil physical and chemical properties during agricultural cultivation was an important factor af-

fecting My,

Key words Kkarst regions, agricultural cultivation, “N tracing, mineralization rate, labile organic N
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