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Facility Effects on Soil Nitrogen Transformation Rates in A Field Controlled
Precipitation Pattern Change Experiment

MA Ying"?, SHEN Wei-jun'"

(1. Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, South China Botanical Garden, Chinese Academy of

Sciences, Guangzhou 510650, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to understand facility effects on field control experiments for ecological studies, based on
introduction of a relatively large field controlled precipitation pattern change experiment for forest ecosystem, the
facility effects on soil chemical properties and net nitrogen transformation rates were analyzed. The results showed
that soil organic carbon (SOC), total nitrogen (TN), nitrate nitrogen, ammonium nitrogen, microbial biomass
carbon (MBC), net N mineralization rate (NMR) and net N nitrification rate (NNR) all varied spatially in a 0.7 hm’
sampling area from May to September, 2012. The facility effects on SOC, TN, nitrate-N, ammonium-N, MBC,
and NMR were not statistically significant. In contrast, the facility effects on NNR were statistically significant
(P < 0.05) after the installation of experimental facilities. But such facility effects on NNR became insignificant
statistically after restoration for three months, although some differences still existed among treatment types.
These implicate that facility effects and slope position influences need be paid attention while analyzing the
precipitation change effects on NNR in experiment.
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Fig. 1 Illustration of spatial distribution of sampling plots for precipitation seasonal distribution change (PSDC) experiment

P&l 2 Bk 2 15 AR A (PSDC) I T 7 38 R R ST AR s 2 4]

Fig. 2 Illustration of the throughfall exclusion facility and supporting system for the precipitation seasonal distribution change (PSDC) experiment
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75 S 2R AR R 17% ~ 46% ; il Ak H 2
ARG K 2.6 ~ 7.2 mg N kg 'mon™', 75 5 22 EX
AAUTE R R 22% ~ T7%. X S82h R B e fb ok
R AL RO SR AR 0 A B R A T R
[ #ATAE— B W2 T (G Y 4 SRR, R
[ X6 A B ] (1) 5 Pl R 25 SR B 3, U Vi
b AR AR AT S b B[R] 11 25 Sk B T B EOKOF(P <
0.05,1 3: A), TC i fLil 2 L AC W& &7, Ui
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Tablel Soil chemical properties under different experimental treatments

2 B B 1B X AL R S R AL/ DD, ED Y
T ELER S TC. AC MAHZEAZ , YL B0 S gt
T A AR R S X Ve A A I AN K . TC
Fi P R ] 8 v T AC, 1 T Bl 7 9 X v i e
A —E BRI ; DD (il AL A L TC WS, i
5 ACHB#E 25, ED WE Ll R BT
TC.IM5 AC MHZEAZ, o d W35t 85 1 e v i £
R

I i) Ak TIEAHLC &N 4P NH, - N NO; -N AR C
Time Treatment Soil organic C (%)  Total N (gkg ") Total P (g kg ") (mgkg") (mgkg™") Microbial C (mg kg ")
2012-5 DD 3.17+046(15%) 2.08+0.20(9%) 022+0.05(22%) 3.4+13(38%) 28=0.6(23%)  136.9+29.7 (22%)
ED 3.38+0.31 (9%) 231£0.29 (13%) 022£0.01 (7%) 4.7+£1.0(21%) 2.3+1.4(59%) 108.1 = 38.8 (36%)
TC 3.51+0.85(24%) 2.28+048(21%) 022+0.03(16%) 4.0+02(6%) 2.7=1.3(@46%)  77.1+20.4(26%)
AC 3.33+£0.90 (27%) 2.12£0.54 (25%) 0.21£0.02 (10%) 3.7£1.539%) 1.7+0.7 (42%) 121.7 £ 38.6 (32%)
F 0.17 0.33 0.07 0.99 0.93 2.42
0.92 0.80 0.98 0.43 0.46 0.12
2012-8 DD 273029 (11%) 157020 (12%) 0.21+0.04 (20%) 3.4+1.6(47%) 3.0=1.4(46%) 152.8+12.1 (8%)
ED 3.41+0.89 (26%) 1.86+0.39 (21%) 0.22+0.02 (11%) 4.8+1.1(22%) 3.9+1.7(44%)  223.9=+103.1 (46%)
TC 342+0.52 (15%) 2.03+0.19 (9%) 0.26 £0.03 (13%) 2.5+1.1(45%) 4.8+0.9 (18%) 215.3+27.9 (13%)
AC 291043 (15%) 1.80+0.14 (8%) 0.21 £0.03 (16%) 42+1.5(36%) 3.8+0.3(7%) 143.6 = 33.9 (24%)
F 1.50 2.33 1.54 2.19 1.48 2.17
P 0.26 0.13 0.25 0.14 0.27 0.14
T NS R AL
The data in brackets are coefficients of variability.
25 HEDD BEED BTC OAC 25 .
3
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2
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w E
=
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nitrification rate
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&l 3 N [E R AL BEFY i N AL (n = 4), ABE— U5 5R B BB IR,

Fig. 3 Net nitrogen transformation rates under different experimental treatments (n = 4). A: The first incubation; B: The second incubation.
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FEHLGE T 52 3 A JE A0 8 — 9 A, 45 Ab g
WAL H RN 3.8 ~ 6.4 mg N kg’lmon’l,/ﬁj@r?\ﬁﬂﬂ
82 % ~ 130%; TC f¥4Hif k3 %(0.2 mg N kg 'mon ™)
B A T AC (3.8 mg N kg 'mon "), o758 5 2 507>
BIA 1130% F1 88% , 156 BH I 25 V4 X 1 it Ak 3 2 475
A —5E SR ;DD B AL 3% (4.9 mg N kg 'mon )
B 55 T ED (0.7 mg N kg 'mon )1 TC, 115 AC #H
ERZ, HJE LA N B L5 A ik K )
(1425 S B AR TR B Ge 12446 56 1) 1 3 K- (F 3: B),
Ui BN X N e A 2 s ma e &2 3 4~ H
JEFEEARIR . A0, WK 3 WAl LA, IR s
FEHRB A LR, 8 — 9 HIn i N # L iR fE R R

%2 IR RG R S TR EPE BT Pearson HHCEER ()

FEJT IR 22 S 21 5 — 6 H iy iR (hrifE 22 ), 3% 7]
FE A TE TR B 25 PR i, 5 (R A% S i — 20 1 91
k.

8 H A3 A ¥ N A A5 R 5 v N il P38 R il
EIEASC, M 5 H Ay Ai N - L3R 515 N il
R TC M SRR 2), U 8 H MM A N (G
HUN B HERAARS T 5 HO 2R, T R il
L5 SOC, TN, TP #EA WEM I, B
RS O N S AR AS N & iR
ARG, BT T N R AL RN Z AR N JZE RN
S, JF IR S N 920 5 i L R A g
Ak

Table 2 Pearson correlation coefficients (r) between net nitrogen transformation rates and soil chemical properties

AL R Net mineralization rate

i AL R Net nitrification rate

May — June Aug. — Sep. May — June Aug. — Sep.
No;-N -0.021 —0.429 0.110 —0.496
NH,"-N 0.879%* —0.373 —0.114 —0.337
N 0.649%* —0.602* ~0.007 —0.617*
K IYTHZS N Leaching No; -N 0.218 ~0.064 0.888** 0.138
B A8 N Leaching NH, -N 0.638%* 0.446 0.018 0.139
W ICHL N Leaching N 0.530% 0.326 0.620% 0.157
SOC 0.293 —0.235 0.374 —0.358
TN 0.294 -0.031 0.308 -0.268
TP —0.199 —0.373 —0.109 -0.307
C/N 0.035 —0.538* 0.243 —0.438
MBC —0.546* 0.175 0.027 0.214
+ 3R Soil moisture ~0.242 -0.323
+HERE Soil temperature 0.028 -0.343
HHil Ak % Net nitrification rate —0.027 0.730%*

*:P<0.05; %% P <0.01; - I TAARKEE, 8 F 4 iR RE SR Bk o

*:P <0.05; **: P <0.01; -: Due to equipment failure, temperature and moisture data in August missing

33 B LHINEESN, BEN)
TEREHE TR SE 51 S — 6 Ay, DD, ED
5 TC. ACHIFMES NMHEARAZ, I HE ik
WX EER. TCHEMELYLN DD, ED,
AC RS & (A GG 36 22 AN B 3. T TC ik
A NEH 5 DD, ED, AC AW I #F 27(P <
0.01), TC F #k % fil§ & %(8.3 mg kg 'mon )& J&

AC (3.8 mg kg 'mon ")) 2 /%, {H DD, ED 5 AC
M IC IR 22 (B 4: A)o TEFEHIIE T 52 U9 8 — 9
A0y RS N 58 N BH22AR£ . ED.
DD. TC WA B NI A N IE TTHLN
5 AC HZEAZ , HGt itk o i 3 25 7 (Kl 4: B).
X S 2 L 3 P 8 it R0 T B 85 90 250 g Ko Ik s TE L
N 2R K
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Fig. 4 Leaching inorganic nitrogen under different experimental treatments (n = 4). A: The first incubation; B: The second incubation.
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(157~231 gkg™") Bk, Wang ZPM3H N 51k
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1k (4.9 ~ 14.5 mg N kg 'mon )T, B At {71
3 N AL K(10.3 ~ 13.1 mg N kg 'mon™ )it &
FARBFFE M E(EHQR.4 ~ 4.5 mg N kg 'mon™"), [l
S R [R] (14 25 A S8 %) B 1 I S A & 2 T A I 1
Ak, AT AN 2 B B BN T AR T B2 Xl 5615
Jiti 18 PR AT A T 18 e 7 5 [ 35 ) A, 2 — ARG
o E LA R R, A R 6 A b e R —
X

WG R HR FRATTA 7 T R JEHL N (3K
Vs, DAt B N D R A KRS AT RES |

EKIRI & BT AT 8 T N R,
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AN AR R] - 588 TR E G MR K IE
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