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Effects of fertigation under equal nitrogen on ratoon
yield and nitrous oxide emissions in soil

ZHAO Guosheng, LI Fusheng, NONG Mengling "
( College of Agriculture, Guangxi University, Nanning 530004, China )

Abstract: In order to get reasonable water and fertilizer management measures, the effects of different fertigation
proportions under the same nitrogen (N) rate on the yield of ratoon and nitrous oxide (N,0) flux and inorganic N
content in soil at the different growth stages were studied, the relationships between soil N, O flux and inorganic N
content were analyzed. Taking natural rainfall (W) as the control, two drip irrigation levels, W,(75% of field water
capacity) and W,(85% of field water capacity) and four fertigation proportions at the same N rate (N 300 kg + hm™) ,
F,,(100% basal fertilizer) , Fs;(50% basal fertilizer, 50% fertigation topdressing), F;;, (30% basal fertilizer, 70%
fertigation topdressing) and F,,(10% basal fertilizer, 90% fertigation topdressing) were designed. Agronomic traits
(stalk weight, plant height, stalk diameter and effective stalks per hectare) and yield of sugarcane, the N,O flux and

the contents of nitrate, nitrite and ammonium nitrogen in soils at the three growth stages were determined. The results
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were as follows: (1) The ratoon yields in W, F, and W, Fy were higher, i.e. 102.4 t + hm™ and 97.8 t + hm?,

respectively; Soil N,O emission flux in Fy, was lower under the same irrigation amount. (2) There was a significant

negative correlation between soil N,O flux and ammonium nitrogen content, with a correlation coefficient of —0.497 (P<

0.05, n=24); A reasonable fertilization proportion with drip irrigation can effectively increase sugarcane yield and

reduce soil N,O emission. Therefore, the treatment with a fertigation proportion of 5 : 5 under the same N rate can not

only have a relatively high yield of ratoon, but also reduce the N,O emission from the sugarcane soil.

Key words: nitrous oxide, sugarcane yield, inorganic nitrogen, fertigation and fertilizer, N,O emission
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Table 1

Irrigation amount at each growth stage under different drip

irrigation levels and N fertilization proportions ( Unit; mm)

HF YA AW Growth stage and date

T K SYEENI TS fir ki ES A RS LEE
Drip irrigation amount Whole
424 H 6 15H 7THI15H 8H 18 H 924 H 10 29H growth
24th April 15th June 15th July 18th August 24th September  29th October stage
W, — — — — — — —
W, 114.8 121.0 106.3 107.5 118.1 115.3 682.9
W, 147.0 137.7 131.6 140.5 138.2 137.2 832.2

W W, HSRFERT; W WK 1; W, HEE KR 2, T,
Notes: W,. Natural rainfall; W,. Drip irrigation level 1; W,. Drip irrigation level 2. The same below.
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Table 2 Yield and sucrose content in sugarcane under

different drip irrigation levels and fertigation proportions

i THE

S
Kiky  WRIIE g e
. L 451 .
Drip Fertizati Yield Sucrose
irrigation ertigation (t - hm?) (%)
level proportion
W, F 87.2+1.86d 14.42+0.37a
W, Fi 99.7+0.58ab 13.15+0.17b
Fss 102.4+1.69a 12.15+0.11b
F,, 97.5+2.32bc 12.48+0.12b
W, Fi 94.1+0.57¢ 12.24+0.60b
Fss 97.8+0.52abc 12.67+0.39b
Fy 96.5+2.03bc 12.87+0.22b
F 88.2+0.74d 13.02+0.50b

H: Fy. 100% %085 Fy. 50% FE 00, 50% 38 1 ; F,,. 30% %
HE,70% B0 ; F . 10% 3R, 90% 6 AL, 7 Hh B N S 4 {8 +
bR, A EE 5 0 A W) /NE 5508 2 53 B 3% (P<0.05,
Duncan’ s %) , M E/NE FHREXRZEF AW E(P>0.05),
TR,

Notes: F,,. 100% basal fertilizer; Fs. 50% basal fertilizer, 50%
topdressing; F,,. 30%basal fertilizer,70%topdressing; F,. 10% basal
fertilizer, 90% topdressing. The values in the table were x +s_,
different lowercase letters in the same column indicate significant
differences (P<0.05, Duncan’s method), the same lowercase letters
indicate that no significant differences (P>0.05). The same bellow.
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FRIMN W, >W,, Ui B E K 2 F 3k
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SRR, W F, M PSR S RIS T
2.31% 1 48.42% ; £ W, HE K &8 T, F, b BE + ey
SRS RS, B Fy, F, M F A MRS
AT T 6.36% .37.26% F 25.6% . TEfifi K
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FEEANEF Y, W KR T, Fy, 40 2 4 5
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FHEEAE L T 4R B R AR & = A e
L, FE4TBE M R K KSR Py Ab 8 + 381
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Table 3 Agronomic characters in sugarcane under different drip irrigation levels and fertigation proportions

T T K KR ¥ THE A L 5] HZEE B BEZEEAR YNTESIEY i
Drip irrigation Fertigation Stalk weight Plant height Stalk diameter Effective stalks
level proportion (kg) (em) (mm) per hectare
W, Fi 1.71£0.04d 240.7+10.18¢ 30.40+0.57d 48997+1681cd
W, Fy 1.96+0.01ab 265.5+10.94bc 31.16+0.28cd 56134+1670ab
Fys 2.01+0.03a 300.9+6.22a 33.49+0.68a 60185+2004a
Fy, 1.92+0.05abe 291.2+2.77ab 31.89+0.13abed 56713+1767ab
W, Fi 1.85+0.01¢ 287.9+10.03ab 31.58+0.61bed 55556+1204ab
Fys 1.92+0.01abc 286.8+3.64ab 32.25+0.52abc 52662+334bc
F;, 1.90+0.04bc 291.3+5.49ab 33.15+0.65ab 45139+2673d
Fy 1.73+0.01d 252.5+16.20¢ 31.57+0.27bed 49190+3007cd
35.0
a 330 o BOWiFss
= 30.0 ~ 30.0 Ow.Fy;, BWF,
= OWoFw BWiF =
gﬂ 23.0 Owrss BwiEs, N‘E 25.0
B 2200 i 2900
B Y
B e 150 2150
= & L
=} T g
2 3 100 Q 2100
Z ‘g Z .2
b3 =]
e tow Al
2 =]
Z 00 L L =t - Z 00 L L L-_'I—L'I_._J
=0 Ts RS TS ES RS
e A& Growth stage -5.0 A= Growth stage

W,. BREERT; W, TGRS 1, W, R KR 2; F,. 100% 3, Fy. 50% 308, 50% 80 ; F,,. 30% 308, 70% 8 1 ;
Fyy. 10% 00 ,90%6 8 . B BUE R P EbRED (n=3) . TS. 735 ES. i), RS. Wl

W Natural rainfall; W,. Drip irrigation level 1; W,. Drip irrigation level 2; F,,. 100% basal fertilizer; Fs. 50% basal fertilizer, 50%
topdressing; F,,. 30% basal fertilizer, 70% topdressing; F,. 10% basal fertilizer, 90% topdressing. The values in the figure are x + s
(n=3). TS. Tillering stage; ES. Elongation stage; RS. Ripening stage.

P2 AN [al ik R K /K MR HE R AE L9 T R T 458 N, O Hl o

Fig. 2 Soil N,O emission flux under different drip irrigation levels and fertigation proportions
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R F Fo A BRI 50) Fh 8 1 14.44% F1 2.31% , 1E
W, & F b8 - B S RS e, B Fy  Fss FlI
FAHRTFE T 7.55% 5.11%F1 3.12% , 1EHK 1
ARG, A (8] I8 b 3R 3 R A & R
W, >W Ul B E K B 5 T DU & s S
Aot F RPN A A 5 10000 o Kk b 3+
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BEATAKG I I S A A
25 AEAETEHIESUTRENEES T
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*4 AEHEEKEKEMEEBRLG T LEBESAEE (A mg - kg')

Table 4  Soil nitrate contents under different drip irrigation levels and fertigation proportions ( Unit; mg + kg™)

TR VE HE K 2 KF T HE AT LL ) I BEM] fif I A
Drip irrigation level Fertigation proportion Tillering stage Elongation stage Ripening stage
W, F, 72.17+7.21c¢ 81.03+8.86hc 28.47+0.36d
W, Fi 168.53+53.41ab 94.45+26.57be 80.70+5.85abce
Fys 116.18+2.31abe 92.03+0.75be 80.38+16.07abc
Fy, 172.43+4.00a 131.50+0.85a 111.41+15.04ab
W, Fi 134.47+19.68abc 113.47+10.29ab 73.18+2.32bc
Fis 126.43+17.67abe 86.57+9.50bc 119.34+14.89a
Fy, 97.97+2.55b¢ 71.10+8.95¢ 55.51+12.22¢
F 107.06+1.58abc 56.00+2.42¢ 100.59+15.57ab

RS AREBEEKSKREMEEFEILG TLEIHESRSE (AL pg - kg')

Table 5 Soil nitrite contents under different drip irrigation levels and fertigation proportions ( Unit; wg - kg')

Tk VE T K KT

Drip irrigation level

THHE AL L A5

Fertigation proportion

T
Tillering stage

)

Elongation stage

B

Ripening stage

W, Fi 176.67+31.80a 143.33+13.33ab 110.00+11.55¢d

W, F 86.67+3.33b 86.67+3.33¢ 103.33+3.33cd
Fys 103.33+18.56b 120.00+17.32abc 90.00£17.32d
Fy, 106.67+3.33b 113.33+14.53abc 120.00+5.77bed

W, Fi 113.33+14.53b 100.00+20.00bc 196.67+26.67a
Fys 130.00£5.77ab 160.00£23.09a 150.00£17.32abc
Fy, 120.00£17.32b 93.33+8.82¢ 160.00+17.32ab
F 106.67+14.53b 96.67+3.33bc 123.33+3.33bced
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Table 6  Soil ammonium contents under different drip irrigation levels and fertigation proportions ( Unit: mg - kg™)

TR VE HE K 2 KF T HE AT LL ) I BEM] fif I A
Drip irrigation level Fertigation proportion Tillering stage Elongation stage Ripening stage
W, F, 7.92+1.29h 7.65+0.38¢ 13.79+0.09d
W, Fi 13.29+2.53a 8.71+0.16bc 13.92+0.44d
Fys 8.17+£0.47b 8.76+0.16bc 15.57+0.08¢
Fy, 7.17+0.95b 9.59+0.24h 15.93+0.55¢
W, F 9.84+0.85ab 12.00+0.80a 17.21+0.28b
Fis 10.73+1.43ab 12.33+1.32a 17.61+0.26ab
Fy, 6.98+0.76b 11.73+0.38a 17.95+£0.67ab
F 8.78+0.48b 12.07+0.11a 18.51£0.29a
x7 BEHIZENOHMBESTIRA O, R 5 ) £ 8 N, O By HEGE R (T W44

SEMEXES T
Table 7 Correlation analysis of soil N,O emission

flux and inorganic nitrogen content

$4H7 Index NO, -N NO, -N NH,"-N

N, O HEfCH & 0.142

N, O emission flux

-0.165 -0.497 =

W o« FRBEHKL (P<0.05, n=24); NH,"-N FREL
A; NO, -N FRHASA; NO, -N FRTMALR,

Note: * indicates significant correlation (P<0.05,n=24);
NH," =N indicates ammonium nitrogen; NO, -N indicates nitrate

nitrogen; NO, -N indicates nitrite nitrogen.
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