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Abstract

Organic fertilizers were combined with Ca(CN); to reduce the emission of methane and nitrous oxide
in paddy fields with 7 sets of fertilization experiments conducted to determine the yield of early
rice in different treatments and their differences of yield components, the number of tillers in
early rice in different treatments, the chlorophyll SPAD value of different treatments at the tiller-
ing stage of early rice, the seasonal emission flux of CHs and N,O of early rice, and the cumulative
emission of CH, during each growth period of early rice. Comparative experiments have shown that
the addition of Ca(CN); in fertilizer can not only provide sufficient nitrogen nutrition for rice, but
also reduce CH,4 gas. Adding Ca(CN); treatment reduces CH; by 7.54%~34.58% compared with cow
manure treatment. In the early stage, the effect of suppressing CH, emission was obvious, provid-
ing some theoretical bases for reducing the greenhouse effect of rice fields.
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1. 518§

NGB TS SAHE T R RS E SRR AW sy, 15 SO 2 NN R e A RS AR RS
W, FRAES RGNV AL R EZ B E R, RERKREAKE, KRR G E
TR 3%, st MR e R = SR HEI R R AR 2, AT DU i 2088 398 B0 A 14 07 B W SRS AR 5 Wil il = A< A
FIHER, AR ER NS CHy A N,O HHER . WS I0AE 453 2 T DASE 3 1308 5% 7 8 7 (R IR B RO R, 5 12 X
NH, AR5 A FHE R[] REH NO HEEUE B NLO P24y b At = AN R L RE I 45 51, 7E1R
PEH 30 DCD RedEm 3% PH {E, /DX CH, A1 NLO HIHERR[2]. R4 i s sk 7K A F NLO HE
MR A A — B . AR, KR RamAE TR, P36 NO HE[3]. ASCTRAAHL
JEBC it HA8 N Ca(CN), 156 CHa NoO FEHIHEBUE I, AR AR 2 Fli = SR IR HE SR SR 22440

2. HELHREE = /4R
TR AT ET A B AR TH B WALl AT (111.642668°E, 27.189447°N), #§tk 42 m, FFHEEN
17.1°C, 4ERE/KELE 1500 mm 47, FKT 10°CHUR 5300°C~6500°C, J& T-IF i 25 KM < fik
3. MEHRIFR
3.1. B#f Ca(CN), BHERE SIS
REFR
PHAR T3 S DU 20 4T e B R B IO 20 35, ARG H 3R AL M s pH oy 6.1 ALK 15.4 glkg:

47 1.55 g/kg; 4= 0.61 g/kg: 4247 8.80 g/kg; BffE % 147 mg/kg: A &%H% 7.1 mg/kg, #%4F 53 mg/kg.
HFFENEE A N25%, 4 P203%, 4 K1.92%, HHLT 67.2%.
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RIGBE 7 NMEHE, 3RESE. PMXHEH 20 m?, LR EREMFCAT R 175, 3 H 24 H¥EM, 4 H
20 HAg#%, 7 H 15 HkcHE. A& B 2k B SRR — 2.
AR AL R % 1.

Table 1. 2020 early rice Ca(CN), greenhouse gas emission reduction test fertilization scheme
& 1. 2020 £ 2 F5 Ca(CN), AU HER E SR I TEAL 5 R

e e Fr4r & (kg/ ) FEAE (kg/HT) BIRE
ai N P20s K0 RE 3 CaCN, I @EMRsS AL#  (kg/H)
1 CK 0 0 0 0 0 0 0 0 0
2 W R it A 10 6 6 17.4 0 0 50 10.0 2
3 LEE s 10 6 6 9.6 180 0 19.6 4.2 2
4 4 CNL 10 6 6 6.3 180 5 19.6 4.2 2
5 4FCN2 10 6 6 3.1 180 10 19.6 4.2 2
6 3 CN3 10 6 6 -0.2 180 15 19.6 4.2 2
7 3 CN4 10 6 6 -3.4 180 20 19.6 42 2
NIX it e
ot e ‘ HEAL (kg) \ BIRE
JRER 3 CaCN, T B S Ak A (@
1 CK 0.00 0.00 0.00 0.00 0.00 0.0
2 5 Bt AL 0.52 0.00 0.00 1.50 0.30 60.0
3 43 0.29 6.75 0.00 0.59 0.13 60.0
4 43 CN1 0.19 6.75 0.15 0.59 0.13 60.0
5 36 CN2 0.09 6.75 0.30 0.59 0.13 60.0
6 4-3% CN3 -0.01 6.75 0.45 0.59 0.13 60.0
7 -3¢ CN4 -0.10 6.75 0.60 0.59 0.13 60.0

W /NX AR 20 m2,

3.2. Z5RNH

321 BiEgFERHAEMNETFRER

AN[FI AL B R P AR L R PR BRI T E R LR 2. 5 AR AL SERR S EAR b, AR FEAEE
A2 CN1 1426 CN4 Ab3 = i BN 5.34%, 4.86%H1 7.83% (P < 0.05), = & & il i B /K R (1) Tkt
HIMIEBKAEIG =, BT ACHEA PR 35 il A I A oo IR R A R R, 6 3R o P RRRE R,
TREE T KRGRESR G SL T T 7745, NI N T R0 5 LR Sk R =&t . 1R IN Ca(CN), 143 CN2 i
A2 CN3 AFRA R a3, 43 W™ 1.07%F1 3.92% (P < 0.05), F-EL2 K NiE/D TKFG A R BE, M
RN SRLEL, AT 5 B0 I Ca(CN), S A3 = K /N R 3% CN4 > 438 CN1 > 235 CN2 >
-3 CN3, ¥sHl Ca(CN), & 300 kg/hm? 123 CN4 Ab3H =& /i B, FIREH T AT Ca(CN), it &,
BKTERGEN, KRR K, SRR IS ™E, M5 fMERL T Ca(CN), IREEIR /N, FPEIES,
A FU AN R, BERR KRG 2 A KR, XA KR AE KT AR AL 78 2 0 N 2=, 390 1 /KF&H 24055
BE, SEUKREEIN. LI Ca(CN), 300 kg/hm? #id 1 /K FERT 2 44 K HME, Ca(CN), /& [ it
JEJE AR REA Fdt — BT . MR IN Ca(CN), FI &L 7E 0~225 kg/lhm? i, S8 I [=1)9 434775 H I Ca(CN),
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P 5 R R R R 2 U R (P < 0.05).

Table 2. Analysis of early rice yield and its constituent factors

F2 BRTFERHABETFRERSH

ety PR ﬁ?ﬁ%ﬁl éz{ﬂiﬁl %j{ﬂiﬁl $*ji; %éﬁiz %%“FF":QE Fﬁiz
(cm) (Fe/5E) (RL/FR) CKi/k)  (g/1000 %0)  (kgihm?) (kg/hm?)  (kg/hm?)
CK 46.0 Bc 5.0 Bb 52.4 Bb 48.8 Bb 31.0 Aa 591.4Bc  2361.8Dd 3370.0Cb
N 71.7 Aab 8.5 Aa 99.6 Aa 82.9 Aa 23.3Bb 1365.3 Aab 5227.0 Aab 3512.5 BCb
LSS 69.3 Ab 8.3 Aa 96.3 Aa 88.0 ABa 247 ABb 1378.3 Aab 5437.5Aa 3700.0 Aa

43 CN1 70.0 Ab 8.3 Aa 85.8 ABa 77.3ABa 25.6 ABb 1336.5 Aab 4942.5 Abb 3683.3 ABa
445 CN2 69.3 Ab 8.2 Ab 749 ABab 69.7 ABab 26.9 ABab 1414.3 ABab 4523.5 BCc 3475.0 Chc
4# CN3 713 Aab 8.0ABa 74.0ABab 67.4ABab 27.3 ABab 1265.0 ABab 4193.5Cc 3375.0 Cc
435 CN4 76.7 Aa 9.5 Aa 86.0 ABa  77.1 Abab 23.8Bb 1694.5 Aa 51735 Aab 3787.5 Aa

E: BHRDNEG TR HETR 1% 5%Z k.

322 BERBEEHEY

R AR o BE I A BRI B i 1] 1o MM AR AL B 0y B A B 2 v T A A AR A B, W REIA A
it Ak I AL FR AR AR R, A K BE B AN S R SR AUKRE BB ICRI A, T A AL
AR R T IR E B IR PR, KRR RS BN, MR KR K S R R
SR E BN 7RI AR, BEUKRE —BEAA TRIFFIMECIRAE T, Mdin CaCN), F X KiEE —
SEMBREELER, Som T KR8 2 8.
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Figure 1. Tiller number of early rice with different treatments
E 1 TRAEREFESERIFR

3.2.3. Bf8M43& SPAD &

B BEW R F AL FE 4 K SPAD ETEWL WA 2. 5 MUMEICANEEAREL, Mk 242 + Ca(CN),
AbFRIM-43: 25 SPAD 2 A B35, Hrb4h3¢ CN4 AbBIIH-443% SPAD (i, R UL A HE 5 L
FAUKREAEKATIAR IR A, X5 Ca(CN), REB AL E LN AR E TR K REY.

3.2.4. CH, HIMUB B F T
BAE CH, 1 HEBCE B S & 3. SRS, TR CH, HECE 2 IR R E K JE . Jifk
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A=K, FEH CH, HEBGHNT N, MK RE ARG REH CH, HERCH B AN B g, 28— RS
PUEAERRLG 25 12 K, HEBCEREALLE 7.05~21.49 mg/m?/h 2 J8), HrhHEGE BRI FAET, B HE L
RE S A0 AERC & it N\ 1438, 2250 —/NE IR, [FIR, 43S A= CH, R T 78 2 IR R 77497
I HAERAKIAEE N, 77 CH, G HER s, B RIA CH, ARG BEE/KRENAEK, CH, HEBORHT K, 4
PG H 17 K, BB —MNHOBARA, B S HEB L4k S: 380, CH, HETBCEE — AN il B 2h FE A0 B AT i 4838 HY IR
16 54 RAb, HARSAEEHEBCS S BB G 28 51 K, RIS —KVE TE5dE B KA, HEBoE ik
F] 10.76~21.82 mg/m?/h, B 5 CH, HEBCUZ MWL « KA K ZEER I Ca(CN), &-HEHGE i 4 FEab 30N,
B A AR AN CK it AEHE K
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Figure 2. Chlorophyll SPAD at tillering stage with different treatments
2. TEIIBSEERAMT 2R3 SPAD &
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Figure 3. CH, emission flux in rice growing season

[E 3. KFEEKZE CH, HIMUBEHR

3.25.N,O HiUBEEFHTH

R N,O ZWWHEBCGE RN 4, KRBBAEKFTI N,O Huiltd b, BaEMMRGESE 51 KHI—/NE
T, BIOKAREE kA K TFUERT, HERGE &8 FILE 2.69~22.07 ug/m?h, B 5 HEBGZ WL .
3.26. BIBREEH CH, EREHENTEE

RS LEE Y CH, RBHRE I TTIRE WL 3. fERETMT, 2B 522 CH, ZAHK
BEOR, HEAEH WHRT 68.29%~80.88%, L BEIF e CN3 AEEEHECRIAF] 7B HERE K —
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FUL b, T S CHy RAHEBCRAT BN, A AN A B WIHEBUS Y 1.95%~5.55%. AT RER A 4 BE
SRR ABIKRBERER, MRS TRE, WRKE, WRARWERE IR, LIRBMEYIA ISR,
A B K FBAE AR SR G R U, CH, 25 5 /KRR I AR FEHEG BT DAHERGR RO, T B RS oK,
oM T AN AR B, BTN . BARIR S 4 BEA T I HE R N — B A
J& > B CNL> 438 CN2 > |38 CN3 > # Il > CK, [FIRTHEE SN Ca(CN), & 2 &3 FAH (P <
0.05), T4 HEFL 2 BARHRBCRE /NI Jy: 4435 > 38 CN1> 435 CN3 > 238 CN2 > H#I > CK,
TR Ca(CN), FE XN FAERE FR 5 HAM 4 BE/A CH, FECH — & B4msiIE A, 1 e 5 /KRG 1 A
Ca(CN), B & 7 R Fii Ak, PRI T Ca(CN), BIFIHIAE R, X oA gl s AR S8 ) CH, HE O 1 R AN B

o

——CK —— —h— %
250 -eexe-- ZRFEONI — A —FJEON2. ——F#CON3

N2OHFIE R (ug/m?/h)
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Figure 4. N,O emission flux in rice growing season

4. IKFEEKZE N,O HIUBE RN

Table 3. Contribution rate of cumulative CH4 emissions in each growth period of early rice

7 3. RHESEEH CH, RTHME R ST E

R AR 75 oy BEH Za g A AR
3w X 7 e oy e 4 e Btk HERAE
He i D) Heli: (%) He b (%) Heif i (%) (kg/hm?)
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
CK 24.50 26.69 38.21 41.64 26.89 29.30 2.17 2.36 91.77
I 30.86 25.83 45,50 38.08 36.49 30.54 6.64 5.55 119.49
43 62.21 29.07 85.57 39.98 60.60 28.31 5.64 2.64 214.03
43 CN1  49.79 25.16 84.29 42.60 55.51 28.05 8.29 4.19 197.88
43 CN2  31.47 20.78 73.48 48.52 41.95 27.70 454 2.99 151.43
43 CN3  24.04 17.17 71.29 50.91 41.96 29.97 2.73 1.95 140.03

3.2.7. IKFBEKS CH, HIERIBRES

ARt 7% AR B NLO HEBOGE & SME 2 9 115, BRI 200 NoO HEBC G R 7 3 . th o 4 &, 7371 Ca(CN),
AbFE CH, HEBCRE R S B/, DR FFIE Y 7.54%~34.58%, R REH1 T4 Il Ca(CN), X -3 A4, 4
WAKEFA ENHFEM, 5D 7B E KSR m S, S8 CH, HEBURA . s in

DOI: 10.12677/hjss.2022.104021 163 TRl


https://doi.org/10.12677/hjss.2022.104021

UFH

Ca(CN), 1 4b 45 it 2 2% 1 186 75, s 44 P15 —34.58%~—7.54%

Table 4. CH4 emissions and warming potential in rice growing season

4. KFEEKE CH HIME RIZRESB BN

fhs ﬁFﬁﬁz%z i%%iﬁi%%z EX A il B P AE BUR AR
(kg/hm?) (kgCO,/hm?) GWP AGWP% AGWP%
CK 91.77 1927.1 0.57 -23.20 -0.57
M 119.49 2509.4 0.71 / -0.44
3 214.03 44945 1.21 79.11 /
4% CN1 197.88 4155.5 1.13 65.60 ~7.54
4% CN2 151.43 3180.1 0.92 26.73 -29.25
4-% CN3 140.03 2940.5 0.87 17.18 —34.58

VE: 1) HR4E 100 R E CH, SRR CO, MRS CHy N 21; 2) B~ &) GWP e —AbH K CH, Al
N,O %4 GWP 545 B A .

4. ING

A HUIERC 3 780 Ca(CN), 54 75 kg/hm? 5 4L JIE S5t 3 16 I L g 7 - 5.34%, 14 &:H Ca(CN), &
SEOKFEWT=, JFH Ca(CN), IR S5 A~ 8 2 B E A, BRo B3 CH, BAHE
RO, (RN WHEBUR R 68.29%~80.88%, #FIHFFE CH, HE £ BRI /KREAK A H;
i Ca(CN), AbH 452 FE A FRIRHE 7.54%~34.58% 1) CHy, X 51 CH, HEBURI IS8R B A B . JERRZ N
Ca(CN), MU BT A K FEI it 78 R NG BE R 3 B 7%, IEREBB I CH, Sk, {2 Ca(CN), A & St 77 20
et — B

BE K
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