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The N,O Emission Characteristics and Controlling Factors in Luoyang
Tobacco Field Under the Combined Application of
Organic and Inorganic Nitrogen Fertilizer
YIN Quanyu', MENG Xiangrui', ZHAO Shimin®, WANG Yujie®,

WANG Hong?, SHEN Hongtao’, LIU Guoshun'
(1. Tobacco College » Henan Agricultural University » Zhengzhou 4500025 2.Luoyang Munici pal
Tobacco Com pany » Luoyang » Henan 471000; 3.China Tobacco Henan Industrial Co., Ltd., Zhengzhou 450000)
Abstract: With the increasing chemical fertilizers application and serious soil degradation, the greenhouse gas
emissions from agriculture field have been also concerned. The experiment combined organic nitrogen and inorganic
nitrogen in order to study N, O emissions in dry tobacco field. There were 6 treatments: CKO (no fertilizer), CK1
(100% inorganic nitrogen), T1 (50% inorganic nitrogen/50% cake fertilizer nitrogen), T2 (50% inorganic
nitrogen/50% sheep manure nitrogen), T3 (25% inorganic nitrogen/75% cake fertilizer nitrogen), T4 (25%
inorganic nitrogen/75% sheep manure nitrogen). Totally 45 kg/hm® nitrogen was applied for each treatment.
With in 142 days from applying basic fertilizer, the N, O emission flux, NO,~ , NH, ", 0—5 cm soil temperature
and moisture content were analyzed. The results showed that: (1) The N, O emission flux of the soil reached

a high flux after 3 ~7 days of basic fertilization. The inorganic fertilizer and the combined fertilizer of

I 5 H #7 :2020-09-18

BEITE I A R A R BT A R R I E (LYKJ201404)

E—1EF R EQT—) L T (B B AR A SO L TS IR Bk S A O ERTSE . E-mail :quanyuy@126.com
BASMESE X EMTC1954—) , 55 T m - T00 I, 082 L 1, 32 28 DA 35 400 Rk 855 28 30 1T 19 3804 AN F 9% . E-mail : liugsh1851@163.com



5% 2 W B4 K A A WL AL R AL BCAE T 32 BE A8 H 38 N, O HERCR? 5 S AR R 331

inorganic and organic for the first high flux were lasting about 20 days and 9 days respectively. The N, O
emission flux of the soil reached a high flux one more time after 3 days of the second fertilization, and lasted
9 days. During the tobacco growing, soil N; O emissions tended to be stable. (2) The cumulative emissions of
N, O could reach 27.4% ~32.6% of the total emissions after one month of basic fertilization. The relationship
of the emissions flux and the N; O emission factors among treatments was inorganic > organic | inorganic
(1 : 1)>0Organic + Inorganic (3 ¢ 1). The organic fertilizer reduced the loss of nitrogen in the fertilizer in
the form of N, Q. Compared with the inorganic fertilizers, the yield of T1 and T2 increased by 9.44% and
6.37% respectively; and the N, O emission intensity of each treatment were reduced. (3) Principal component
analysis results showed that soil temperature and moisture content of 0~5 cm were the dominant factors of
N, O flux in non-fertilized tobacco fields. Analyzing correlation, temperature and moisture in this treatment
were significantly positively and extremely significantly positively correlated with N, O flux, respectively.
After fertilization, soil NH, " and soil moisture content were the dominant factors of N, O flux from, and the
correlation showed a significant positive correlation (P <C0.01). In summary, the N, O flux of tobacco soil
was extremely affected by the type of nitrogen fertilizer. After fertilizing, the responses of tobacco field N, O
fluxes to soil temperature declined, and the main influencing factors were NH, " and soil moisture. Under the
same nitrogen content, the combined fertilizer of organic and inorganic rate of 1 ¢ 1 reduced the N, O cumulative
emissions significantly, and enhanced the tobacco yield. The cake fertilizer and sheep manure with this
organic and inorganic rate reduced the emission intensity by 20.4% and 23.7 %, respectively.

Keywords: tobacco; dry-land; N,O; organic nitrogen fertilizer; inorganic nitrogen fertilizer; nitrate

nitrogen; ammonium nitrogen
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