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Effects of Varlous Comblnatlons of Fertlllzer S(nl M'01sture and Temperature

on’ Nltrogen Mineralization andeoluble Organic Nltrogen in Agrlcultural Sml

TIAN Fei-fei' T1 Hong-fei' WANG Te- -yurt', ZHENG Xi-lai'" , XIN Jia' S NAI Hui' : :
(1 College of EnVlronmentdl Science and Engmeermg JOcean University of Chlnd* Qingdao 266100, China; 2. Key Laboratery of
Marlr}e Env1r0nmental Science and Ecology, Mlm%try of Eduoatlon Ocean University of Chlna angdao 266100, China)

Abstract: " An 84aday | laboratory incubation expenment‘was—-conducfed to investigate the effects of different fertilizers (urea; manure) ,

moisttre conditions (60% , 75% and 90% water holding#éapacity) and temperatures (15, 25 and 35°C ) on nitrogen mineralization.

The expefiment included 3 treatments: (DCK, unfertilized control; @ Ur, adding urea at N 120 mg-kg™'; @ UM, adding urea and
manure’ ( equal to adding N 120 mg-kg™"). Total inorganic nitrogen and soluble organic nitrogen (SON) were determined at different
times throughout the experiment. The results showed that soil temperature and fertilization type had significant impacts on the net
mineralization rates, cumulative mineralization, and the potentially mineralizable nitrogen (N,) (P <0.01). In addition, the soil net
N mineralization rates and cumulative mineralization significantly (P < 0.05) increased by 1.46-8.17 and 2.00- 8. 15 times,
respectively, when fertilizers were added into soils. The soil net N mineralization rates and cumulative mineralization increased with the
increase of temperature. Compared with CK treatment, Ur and UM treatments could significantly increase the content of soil soluble
organic nitrogen( SON). There was a significant negative correlation between the content of SON and cumulative mineralization. It
indicated that SON was involved in soil nitrogen mineralization as a non-negligible component. Increasing the temperature could
significantly increase the mineralization rate and mineralization intensity of SON in soil, but the water content had no significant
influence on the SON of the soils. Moreover, the authors found that fertilization treatment worked significantly in decreasing the Q,,
value for soil N mineralization compared with CK treatment. Further, the Q,, value was significantly lowest in UM treatment( Q,, =
1.01). The results showed that the application of organic manure significantly reduced the sensitivity of the rate of nitrogen
mineralization to temperature changes, which was beneficial in slowing down the release rate of mineral nitrogen under high
temperatures and improving the nitrogen utilization efficiency of crops.

Key words : organic fertilizer; soil nitrogen mineralization; soil moisture; soluble organic nitrogen; temperature sensitivity (Q,,)
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Fig. 2 Soil cumulative mineralization under different fertilizer addition, soil temperature and moisture conditions
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Fig. 4 Effect of soil moisture on the concentration of soil SON with different fertilizer additions
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~0.5201 d°', UM 4b v & {19 28 4k 35 F A
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‘ 150 13.41d 96.90d  [39.89¢ [ 0.0762c), 0.3024d + 0.2937f  0.92°%  0.97* 0.73"
60‘;’:'WH"C2> A5 | 4 103.74b 42.0tab _.9:'1"_};,% 0.3352¢  0.3717de  0.77° 0.96 ** 0.65
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1) * 2R P<0.05,
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Table 3 Model parameters of the exponential function for N mineralization rates

Qb3 Ko a/mg- (kg+d) 7! b R? Qo
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CK 75% WHC 0.3311 +0.0880 0.023 4 +0.000 1 0.95" 1.27 0. 04
90% WHC 0.3343 +£0.0554 0.014 8 +0.002 1 0.97* 1.20 =0.01
60% WHC 0.9193 +£0.001 6 0.006 3 +0. 000 1 0.99 ** 1.07 0. 02
Ur 75% WHC 0.9516 +£0.0120 0.0055 +0.0120 0.98" 1.06 +0.03
90% WHC 0.9345 +0.0263 0.0054 +0.014 8 0.90" 1.05 +£0.02
60% WHC 1.0002 +£0.017 0 0. 005 8 +0. 000 6 0.93* 1.01 =0.01
UM 75% WHC 1.084 0 £0. 0217 0.003 6 +0.000 6 0.98" 1.03 +0.04
90% WHC 0.969 7 £0.021 0 0.014 4 +0. 000 8 0.87" 1.01 +0.01

1) #= 3R P<0.05,

# % R P<0.01
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BAGEIER TR . R, BRI R w4 i
TR RT SRR B EEAE SR A

WA, R FR N, A AR S 7 AT

SRR AL 2 T 65 T
It M B R 2122 5 ) 2, 3 AP, et R
4 T4 B OB TE LS HAL 7T S E B R
PTG b SR 0 4 RN 0 TR PR 3 T

s AT A B A R g, Y

oA

A K SR B 4 (35°CT o e e
ﬁﬂ?i%ﬁﬁk%%%ﬁﬁ.%%,i%ﬁi%
3 2 B A 1 3 A E DR R o0 A AL B i 3R A A
FH A BAOR (T 28 A IR A5 ) ™Y, TS S A MR
O FRAEARAE T ) 20 (ANEF 4 K, B 995
PEFE 25 ~50°C i, BB A FHm g o> Rk,
35°CH HHERT /E M EE B E® T 15SCTW
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IAE K, 55 WA AT DURZ T 1, BRIE
WO BRA R R S N R, PO
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