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Effects of fertilization method on maize growth and soil respiration under
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Abstract; For maize production under plastic-covered ridge and furrow planting, a serious issue was undiver-
sified fertilization with deficient theoretical base for carbon emission reduction. Therefore, a filedstudy was conduc-
ted to determine the impacts of different fertilization practices on maize growth, grain yield, soil respiration and car-
bon emission. The experimental design consisted of a zero N control (CK) and three fertilizer practices with the
same N amount, i.e. chemical fertilizer (N) , chemical fertilizer in combination with organic fertilizer (NM) , and
organic fertilizer (M) . The results showed that soil respiration rate increased at early growth stages while declined at
late growth stages. The peak of soil respiration was revealed at flowering stage of maize, and the value is 5.38 pmol

-m™ - 7', The total carbon emission was positively correlated with dry matter, crop growth rate, leaf area index
and net assimilation rate.There were no significant difference in yield, total carbon emission and carbon emission ef-
ficiency between chemical fertilizer and chemical fertilizer combination with organic fertilizer. Compared to control ,
the grain yield, total carbon emission, and carbon emission efficiency of chemical fertilizer increased by 151.4%,
31.9%, and 92.9%. Similarly, that of chemical fertilizer in combination with organic fertilizer increased by
121.2% ,41.9% , and 54.5%, respectively. This indicated that chemical fertilizer in combination with organic fertil-

izer increased carbon emission in the growing season, but it improved yield of maize, thus, enhanced carbon emis-
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x1 FAEZEEEXNERSEFTRBTYR
MESHEIE/ (g &)
Table 1  Effects of different fertilization treatments on dry matter

accumulation of maize at different growth stages/ (g + plant™)

b3 PO RmILn BRI Y
Treatment Jointing stage Big flare stage Filing stage Maturity
CK 11.90b 44.72b 115.37b 165.81c

N 17.18ab 113.57a 399.14a 487.07a
NM 18.34a 117.47a 363.24a 431.78b

M 12.47b 49.45b 147.86b 184.28¢

TE AN A R R RAL BRI 7E P<0.05 /KF 225 3, R,

Note: Different letters indicate significant differences among treat-
ments at P<0.05 level. CK-no fertilizer; N-chemical fertilizer; NM -
combined chemical fertilizer with commercial organic fertilizer; M—com-

mercial fertilizer. The same below.
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Fig.2 Changes in leaf area index of maize under different fertilization treatments
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Table 2  Effects of different fertilization treatments on growth

rate of maize at different growth periods/ (g + plant™ + d™")

®3 FEBEEXTERESEKMERS
B EHZL/ (g-m>-d7")
Table 3 Changes in net assimilation rate of maize under

different fertilization treatments at different growth periods

ol ~ T~ R A ~ HEH ~ P~ R A ~ X ~
Jb ¥ POEW Rmolady R Y] Qb pNCILINEE ] HES I i
Treatment  Sowing to  Jointing to big Big flare to Filling stage to Treatment  Jointing to big Big flare to Filling stage to
jointing stage  flare stage  filling stage maturity flare stage filling stage maturity
CK 0.25b 1.22b 2.14b 0.79b CK 1.38a 2.25b 4.03b
N 0.37ab 3.57a 8.65a 1.91a N 1.27a 3.17a 7.20a
NM 0.39a 3.67a 7.45a 1.49ab NM 1.35a 3.56a 7.26a
M 0.27b 1.37b 2.98b 1.10ab M 1.34a 2.30b 5.12b
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Fig.3  Soil respiration of maize field under different fertilization treatments
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Table 4 Carbon emission efficiency of maize field

under different fertilization treatments

AR CR

OS] *}ﬁf"i ﬁ&ﬁ?ﬁi,éi Carbon emission
Treatment Crain ylc{(zl Carbon emlS_SZIOH efficiency
/ (kg » hm™) /(kg + hm™) (kg - kg™
CK 4382.33¢ 4502.88b 0.99¢
N 11017.53a 5937.37ab 1.91a
NM 9695.01a 6390.37a 1.53ab
M 6282.04b 4994.25ab 1.26bc
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XE

H ¢ 5 A1, N [ B AR A B 4 SRl o % 5
T B RR SR AR B I I B AR TE A DG G &R
Horr R A LA i f IE Ak B B A OC R Ui =,
LR Bt 7 A AUAE , St A A X BRI, B
it AR RE Rt A BL A P it A A | BTt o A AT
XoF BT ) I BR B8 R G i) e e A A N W e R A
1B 43.59% 60.34% 47.49% Fl 42.14% , i I £ K
AR - P I A R, b SRk HE
5T YRR Rt A KR RS HOR R A
AT (3R 6) R, ARG ALAL AT T35 HE
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Table 5

rate of maize under different fertilization treatments

The relationship between soil respiration and growth

ohEm [ = 77 2 e BB R? HHREL
Correlation Coefficient of Coefficient of
Treatment . L .
equation determination correlation
CK ¥=0.4257x-0.1288 0.4214 0.651"
N ¥=1.6377x-2.9469 0.4359 0.661 " *
NM y=1.4966x-3.3131 0.6034 0.776 * *
M y=0.6291x-0.8396 0.4749 0.689 * *

T * R P<0.05 K EREMR,; =+ XK P<0.01 K L
WEAR, T,
Note: * indicates significant correlation at P<0.05; * * indicates

significant correlation at P<0.01. The same below.

xo TEBHHESTYRMRRE ERKEE,
M E AR R AN E L R AR K
Table 6 The relationship between soil carbon emission and
dry matter accumulation, growth rate, leaf area index

and net assimilation rate

THy 5 A R AR
UL 2 vk 327 N
i A . S
Growth . -
Ttem Dry matter Leaf area assimilation
. rate .
accumulation index rate
TSR .
L 0.690"* 0.701** 0.697"* 0.765" "

Soil carbon emission
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