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Effects of moisture on nitrogen mineralization in soils under solar
greenhouses in different cultivation years

WANG Shi-chao, CHEN Zhu-jun, ZHOU Jian-bin, LAI Chun-xiang

( College of Natural Resources & Environment/Key Laboratory of Plant Nutrition and the Agri-environment
in Northwest China, Ministry of Agriculture, Northwest A&F University, Yangling, Shaanxi 712700, China)

Abstract: Aerobic laboratory incubation method (84 day) was conducted to evaluate the effects of different
soil moisture (60% , 80% , and 100% of field capacity) on nitrogen ( N) mineralization in 0~20 and 20 ~40 c¢m
soil layers of different utilization age (0, 2 a, and 3 a) in the solar greenhouses in Yangling, Shannxi. Results
showed that the net N mineralization in the 0~20 cm of soil layers increased with the cultivating history, and also
increased with soil moisture in the 20~40 cm of soil layers. The net N mineralization increased steadily when the
soil moisture increased from 60FC to 80FC, while decreased when the soil moisture reached 100FC. The regression
analysis indicated that N mineralization potential (N,) of soils at 60, 80, and 100% of field capacity was increased
by 1.62, 1.88, and 4.57 mg - kg™ when soil organic matter was increased by 1 g « kg™'; and when total N was in-
creased by 1 g - kg™', the N, of soils at 60, 80, and 100% of field capacity was increased by 28.93, 33.42, and
27.82 mg - kg™, respectively. Therefore, the effects of irrigation rate and cultivation history on N mineralization
should be considered as factors for solar greenhouse vegetable N fertilizer management.
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1.1 #REXER

TF5E DX A5 B V4 A 2 AR Ml s 8 B 7R i XK
FE TR 2 A S8, TR OB A% MK 520 m,
AERE K 29 620 mm, T 7-9 A AEIRN
129C, g+, & AN HLERE®T
2009 ,2010 4, HLAN I % i AL 2 7E 350 ~ 700 m* Z

] PR A9 B 2 S R A it , — M REAE 10 A A4
JERE, 5 A 6 H P i & 215 100~ 180 t
«hm™ SR 145 ¢+ hm 212730

F A R B T I R 2 R E T
Hemp o 3, R, B iR s R = SR T
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A AR 142 ¢ - hm ™, fRAE A B M A
HE 43 51K 690,720 kg - hm™ & 759 kg + hm™,
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FEThER SR, B 3~4 RFRE 1 U, AR 2R 19K 43
STTERE FRANER 0.3.7.14 .28 42,56 .70 K J% 84
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Table 1  Nutrient inputs from manure and chemical fertilizer in solar greenhouses

S b AR IR A HUAE Manure ALAE Chemical fertilizer A Total
Year N P,0, K,0 N P,0, K,0 N P,0, K,0
K
E.P" * 1332 1022 1003 621 738 834 1953 1760 1837
First year
et
. Bt 886 688 707 933 959 1145 1819 1647 1852
Second year
A=A 769 590 705 766 790 1106 1535 1380 1811

Third year
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Table 2 The physical and chemical properties of soils used

TERE/em FIGRR pH &

HHLE/ (g« keg™)

/(g kg!)  HAB (mg - kg™!) B/ (mg - kgh)

Soil layer Year pH value Soil organic matter Total N Available P Available K
FRELHT (0 d) 8.51+0.02A 8.7+0.6B 0.76+0.01B 9.0£2.3B 144.2+£5.9A
Before planting
Ay — .
0~20 BAE(2a) 8.14+0.25BA 14.1£1.5AB 1.05+£0.07A 101.2+8.3A 286.6+71.1B
Second year
?ﬁ:ﬁi(?, 2) 7.98+0.21B 26.5£3.9A 1.69+0.24A 139.1£11.6A 423.9+61.6C
Third year
FIERT(0 2) 8.600.08A 6.3+0.4A 0.640.10A 8.7+1.4B 135.247.9A
Before planting
20~40 ?ﬁ#ﬁf(Z 2) 8.06+0.22B 12.1£1.3A 0.99+0.01A 36.4+2.5A 136.0£15.2A
Second year
5 ;
A :33(3 2) 8.11+0.24B 19.3+£5.7A 1.25+0.42A 61.2+13.5A 185.6+41.3A
Third year

1 RS EE G A R 7B R R AL B A 22 538 P<0.01 357K,

Note: Values followed by the different letters in a column are significant difference at P<0.01 level.

1.3 MEmMBSFHE
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it

TIERR RN =557 5 LA S B3
FEHITCHLA S =

IR A I TR AR SR AR B AR

N, =Ny(1 - ")

b, N, BB FREE BRI (mg - kg ) 5N,
JEB M (mg - kg™ kLA E L
14 HiEsE

JH SAS for Windows (version 8.0) #4777 224347 .
BN FH Sigmaplot ( version 12.0) 2l EIJE .
2 HER 5
21 KOMARKIEERAXBETERSAS

BRI

KA o, Bl 5% 50 I Ta] /Y SE K, #F)2 (0~ 20
em) TIEREAS A i 2 RTINS BRAR Y B 1
TR 1 IR B d AR A5 A [l i B 1 T 5 -
SRS R P i B R A R A 1 g B G R
[ R AL BB % 14 K5 ] —4F BR AL B 38R 25 A
TR ERL/N, FN, RS A S B S KE
FHE AL Z RN, 20~40 em +)2 HIEEA R
TR G G PR A 2 H R AR b3
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16 SRR A R0 o 12 B 5 o o) ) A G 2 R R # 3
ANFE R AT B A9 L == 1 SRR A AU B B K
FEE G, (85 /K I E) 100FC B, 3RS
RN T, 78 60FC ~ 100FC 36 [ N 51k 84
d 5 HEEP S A S HK/DT N 3 a>2 a>0 a, 5
FRAWE 3 a DI A S 21k 156.05 mg - kg™
(60 FC) .172.03 mg - kg '(80 FC) .186.41 mg « kg™’
(100 FC), 753k 2 a0 a AbFHE H 88.24% ,72.
69% 79.32% F140.74% .56.79% . 64.25% , 20 ~ 40
em L2 HHEMEARAT BT MABEESHZ(0~20
em) HHE—E,
23 KAMARKEERAXLBEIERTHLE

EapA!

Kl 3 @on, B B IR R A ZE K B2 (0~ 20
em) 48 R A 2R HAR KA B
K, T3 BRI A &=, FE T, 60FC | 80FC
S 100FC Ab 3+ 3 2T {0 A 1 5 51 17.60,
24.28 mg - kg™ F1 19.06 mg - kg™ ; 5 R AT AT AH N K
A3 KEAALL 2 a W% 60FC 80FC K 100FC Ab i +-
2R Al 1 2.55,1.89 A5 1.90
5,3 a = 3 BB L AR N T 2,96,
2.51 f%H01 3.06 £i%

AN K ) — AR R AR B A L, B A
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Fig.1 Changes in NH; N concentration from different soils in solar greenhouse under
different soil moisture and cultivation year treatments
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Fig.2 Changes in NO;—N concentration from different soils in solar greenhouse under

different soil moisture and cultivation year treatments
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Fig.3 The cumulative N mineralization from different soils in solar greenhouse under
different soil moisture and cultivation year treatments
®3 RABEEREHEINSHIESKELERT UESH
Table 3 Estimated parameters using the single model of N mineralization at different moistures
R em g 60 FC 80 FC 100 FC
Soil layer Treatment No/( mg kgil) ko No/( mg * kgil) ky No/( mg * kgil) ky
ﬁl./}ﬁﬁu(o d) 14.83+1.17Cb 0.17 21.83+2.18Ca 0.18 17.49+1.96Ch 0.21
Before planting
o —
0~20 B (2a) 36.59+5.61Ba 0.14 42.72+8.17Ba 0.25 34.25+6.80Ba 0.18
Second year
Z4E(3 a)
. 50.85+3.41Ab 0.17 65.32+4.87Aa 0.14 51.74+1.48Ab 0.13
Third year
FALHT (0 a) 9.18+1.83Ba 0.34 13.81+2.19Ba 0.22 10.27+2.78Ba 0.24
Before planting
|
20~40 gﬁgJ-l—(Z 2) 17.01+3.21Ba 0.19 17.42+2.47Ba 0.33 11.91+2.47Ba 0.29
Second year
=
% :33(3 2) 30.53+5.74Aa 0.13 31.02+8.33Aa 0.11 26.69+6.38Aa 0.10
Third year

TE AR S T BRI — S K A R 4E PR L R e 22 53 .35 (P<0.05) , R IR/INE F BRI 5 K dik ] — 4R R 1 e 3 22 5
W#(P<0.05) . Ny JLIERT AL by AT HEFEL,

Note: Different capital letters in the table above in the same moisture of different cultivation year treatment indicate significant differences at the 5%
level (Duncan’s multiple comparison test) ; Different lowercase letters in the same cultivation year of different moisture treatment indicate significant

differences at the 5% level. Ny— soil nitrogen mineralization potential; k,— constant of nitrogen mineralization potential.
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Fig.4 The relationships between soil nitrogen mineralization potential (N,) and organic matter, total N in soils
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