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Abstract: To clarify the effects of long-term fertilization and straw returning on nitrogen cycle of paddy soil ecosys-
tem and the ways of maintaining soil nitrogen supplying potentials, a long-term fertilization experiment of paddy
soils was setup in Taoyuan country, Hunan province from 1990. Distributions of soil nitrogen and C/N ratio in soil
profiles, soil nitrogen mineralization curves and differences under different temperatures, and relationship between
cumulative mineralization and effective accumulated temperature were studied. The results show that nitrogen accu-
mulations in soil profiles are significantly improved under the long-term amendments of chemical fertilizer or crop
straw, especially in 0 =20 cm soil layer, and effects are better with combined application of fertilizer and straw.

Curves of soil mineral nitrogen and cumulative mineralization are similar under the two temperatures. Soil minerali-
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zation rates at 10°C may require more time to reach stable state those at 30°C ; Compared with the 10°C treatments,
significant differences of all treatments are found at 30°C , and nitrogen cumulative mineralization at 30°C during 56
d is about two times of 10°C. Higher cumulative mineralization is found in the NP ( chemical N, P) and NP + C
(chemical N, P + straw) treatments, demonstrates that a more contributive effect of crop straw and fertilizer than
chemical fertilizer only. The relationship between cumulative mineralization and effective accumulated temperature
well fit the effective accumulated temperature model (EATM) (p <0.01) in all treatments at 30°C , and the k val-
ues are similar to those of EATM in chemical fertilizer treatments and CK, but increasing of k is found in the straw
and fertilizer combined treatments. The NPK + C treatment ( chemical N, P, K + straw) has higher mineralization
potential and nutrient supplying capacity. Decrease of absolute values of n in EATM are found in the straw and fer-

tilizer combined treatments, demonstrates that cumulative mineralization of these treatments maintain a stable range

with incubation time.
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Table 1 Experimental design and fertilizer application rates of different treatments
- 1=2 v J#i It & Fertilizer application rates[ kg/(hm® « a) ] FE R
Number Code N P,0; K,0 Rice straw returning
1 CK 0 0 0 0
2 CK+C 0 0 0 REFEFFIE W Rice straw returning
N 183 0 0 0
4 N+C 183 0 0 FEFEFF L H Rice straw returning
5 NP 183 90. 4 0 0
6 NP +C 183 90. 4 0 FEFEFF L H Rice straw returning
7 NK 183 0 238.6 0
8 NPK 183 90. 4 238.6 0
9 NPK +C 183 90. 4 238.6 FEFEFF L H Rice straw returning

B I/NX 1994 FEFTAFGRIL, =R /DX,
UG R SR, iR A, BRI IRE B
L BEERES , AL N EALHR . PETER 4.1 m x8.1
m, £%/NX 2 J6] 7K 8 2B, A 3
1.3 TEFRTLHBKFRERRE

B R IR AR ERH B EAE RS I IR AR
At B2 YN , A5 i B0k 4% 10°C A 30°C A MR BE F
Pk B A S il . ARG 0. 85 mm §i fr) 357 ¢
+A£5.00 g F 21 mm x200 mm HRE &, Aot
T K 1013 InAZERE K, H 2 R E I
X - as S, EALA 5 mL ZRAEK, I L EB 4
2 =3 em WKJZ BRI K SRR, IR R EER
MWH. A B TER AR =4 T £ 10°C 1 30°C
TSR, BEEES 3 K, RN IR AR
Ho ERFURP, BRI ERI—K, &
HFREE 0.3.7.14.21.28 42,56 d, BIRH(H — 43t
30 MAE, F 50 mL 2.0 mol/L 1 KCl IFRE# +
5, PSR i sh o A (300 2 1R 4R W P B NH, " =N il
NO; -N &7, H58 AT 1.5, 43 S E L 10CH
30CA M B+ A& EMA AR 1L
£ RN i 3107 B T Ty W A
HNTIRAR BB LB AR T AR LR
i,
L4 TERTHENFIREN

K EHARER RS THT A E L AR 1L
g, TERAKFRAT AT LB SAMRENXRT
(D) 2 A H A R (Effective Accu-
mulated Temperature Model, EATM) [#'%)

Y =k[(T-T,)D]" (1)
A YA LR R R (mg/kg) , T I SRIR
BECC), Ty HEMBE(C) (FHFAN 1I5CHE
ROARE™) D JgREFRAHE(d) 5 k Rl n RRAE + 4
R LEFER R, 2 n <1 I, BT T L&
FBRTE; n>1 8, FREHMT HHER K T
o #5 (1) AP B EAR «
logY = logk + nlog [ (T - T,)D] (2)
L T,=15,y =log¥,x =log [(T-T,)D],a =logk,
b=n, WK (2) TN HL TR, RIFEHEFRTR
w0 S PR U AL B AN SR I )G 2 2 AL B, T %
BLRIHTEIE N o 710 BE, IR B
AEHE k Fln B{E. BEARHACLELIRAR R
B L E S5H SRR TR
1.5 HmEEMNE
AIERESL T 2007 4 11 HOKAIOGR G REE, BB
AN S ECEEZ 3% (0—15 om) Fii 1 138
(0—50 cm) ¥ S, B2 LN ALRER S R4
MR, W LA 10 em —MZE UK
Bl R RN TEREEORR, O
1. 8 mm FEHORAFET 4°CokAg T, B35 70 il 5 5
Mo B HFES AT EREEYR R, &M
BEAH, 1k 0.85 F1 0. 15 mm i, 4 3 4k 4 J7 43 A7
R
AR EE RSB A LD, A LM
BEFFRE™, 28 H,50, -HCIO, &4 B
Bk R R R A9 NH, -N Al NO; -N
JR 2% Skalar Wi 375 AL 5E
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R I0HAE F SAS( Statistical analysis system ) 8. 1
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Fig.1 Distribution of total N contents in profile

of paddy soils under different fertilizer treatments
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Fig.2 Changes of C/N ratio in profile of paddy soils
under different fertilizer treatments
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Fig.3 Soil mineral nitrogen amount and nitrogen cumulative mineralization curves at

30°C under different fertilizer treatments
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Fig.4 Soil mineral nitrogen amount and nitrogen cumulative mineralization curves at

10°C under different fertilizer treatments
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Table 2 Soil nitrogen cumulative mineralization and

mineralization rate under different fertilizer treatments

s %iﬁ@“%ﬁ(m'g/lfg) @%%(%)
Treatmonts Cumul. mineralization Mineral. rate
10°C 30°C 10C 30°C
CK 117.4 abA  163.1cC 6.55aA 9.10 bB
CK+C 130.3 aA 249.0 aAB 6.57 aA 12.55 aA
N 110.4 abA  196.4 beC 6.09 aA 10. 83 abAB
N+C 132.6 aA 260.9 aA  6.30 aA 12.40 aA
NP 103.6 bA 202.3 bBC 5.35 abA 10.45 bAB
NP +C 135.1 aA 264.2 aA  5.43 abA 10.62 bAB
NPK 104.9 bA 173.4 beC 5.47 abA 9.04 bB
NPK+C 121.0 abA 246.8 aAB 4.82 bA 9.83 bB

# (Note) : [AFIHAFN KEFEEAHIRRERIES% 1%
i@ /K F Different small and capital letters in the same column indicate

significant at 5% and 1% level, respectively.
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Fig.5 Differences of soil nitrogen cumulative mineralization at 10°C and 30°C under different fertilization treatments
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FRorHERIRE ST BIR . EUER n fE R B, FE T T At AR
AEFETF AR n ABYEXHEA B/NE S, X R BRTER
Jr IR AT O AR AL B TR AR R (L B2k b
THOBHA TR Ul DI REE 55 SR A A SE I, 75
Frid H BCHE AL AT AL B - 3 i) R (L BAR R E— 1
Bera e Ve, T AU AL AL L3 ™ 4l it AR B B
T IR il BBTR BB ISH ]
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Table 3 Equations of soil nitrogen mineralization and effective accumulated temperature in different fertilizer treatments

ib3E AYARIET RIERE ib¥ AYRETTE RE R
Treatment EATM R Treatment EATM R’
CK Y=52.94[(T-T,)D]*" 0.9892** CK+C Y=53.51[ (T -T,)D]*? 0.9926**
N Y=45.87[(T-T,)D]"*® 0.9931** N+C Y=66.95[(T-T,)D]*? 0.9879* *
NP Y=55.84[(T-T,)D]*" 0.9952** NP +C Y=92.61[(T-T,)D]*" 0.9956* *
NPK Y=55.2[(T-T,)D]*" 0.9931** NPK +C Y=106.01[ (T-T,)D]*? 0.9781**

7 (Note) : EATM—Effective accumulated temperature model. * * —P <0. 01.
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