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i E: [ BN ] SO — R AR G AR AR A BRACR , ol s AR AR R | = = AIN Y ()
A ARSE . [ 1 ] AR, 2B AL p i e DL UV HEC L B FH SR AR P A, AP sR O
TEMRAERR S5as . [ 455 ] Wb KIS — (R A AR S RE L L A R 3 450 ke/hm? . EEEEBEAE 1 500 kg/hm?,
BRIRED 180 kg/hm? ., & AT 270 kg/hm2 AT HLIE 1 350 ke/hm2, A4 NEARNIE & L MUMBAC 2L 209% , AR IE Rk
PRED . ARCER RERE A R B R T MR IR, fEARAERR AR 4 4E, BAICA 43 437 JC /hm2, [ 45
16 ] Rl A B AE— AR AR, BERE R T ARAERR 2 45, /Db BRIt &, Ay, aIfE T
TE R RE A e . 7, BRI ARAR PR AR AR R
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Study on the Effect of Fertigation Technology on
Prolonging the Life of Sugarcane Ratoon

JING Fulin, GUAN Jinglun, HUANG Suo, SU Haiyang, LLU Shaode, JIE Yuqi, SU Ziwen
( The Torch Farm in Guangdong, Zhanjiang 524259, China )

Abstract: [ Objective ] The effect of fertigation technology prolonging the life of sugarcane ratoon were studied
in order to provide technical references for solving the problems of short ratoon life and low sugarcane yield. [ Method ]
Through the application of fertigation technology, the optimal ratio of fertilizer was selected in new planted sugarcane
and applied to the field management of sugarcane ratoon to study the ratoon life and related benefits. [ Result ]
According to the field experiment, when the fertigation technology was applied to the sugarcane, the optimal ratio of
fertilizer was urea of 450 kg/hm?2, calcium magnesium phosphate fertilizer of 1 500 kg/hm?, potassium sulfate of 180
kg/hm?2, compound fertilizer of 270 kg/hm?2, organic fertilizer of 1 350 kg/hm2, and the application amount of chemical
fertilizer was 20% less than that of conventional fertilization; the emergence rate, plant height, effective stalk number,
cane weight and cane yield of ratoon sugarcane were significantly higher than those of the conventional fertilization.
The ratoon life was up to four years, with additional income of 43 437 yuan/hm?. [ Conclusion ] The application of
fertigation technology in field management of sugarcane can prolong the ratoon life by two years, reduce the application
amount of chemical fertilizer and increase the economic income, and should be widely promoted and applied to improve
the quality of field management and yield of ratoon sugarcane, and to prolong the life of ratoon sugarcane.

Key words: fertigation technology; sugarcane; agronomic character; ratoon life; effect
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EAME (N P K=15 ¢ 15 : 15, K FR 45
> 45% ) , HHLIEXSZE S A ML 145.84 gkg. &
BHE 1152 ofkg. HAWE (P,05) 5.38 g/kg. HAL
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1.3 KA *

K HBEHLIX 413, 3 kEE, i A EHE
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F1 ESEEIEAEE T

Table 1 Design of fertilization formula for sugarcane

PIELBAIE A KB e )
AbE PREF Calcium magnesium . . . . - NEEA (IC /hm?)
. Compound fertilizer  Agricultural potassium Organic fertilizer .
Treatment Urea ( kg/hm? ) phosphate fertilizer Fertilizer cost ( yuan/hm? )
( kg/hm? ) sulfate ( kg/hm? ) ( kg/hm? )
(kg/hm?)
CK 750 1500 450 300 1350 6390
F1 150 1500 90 60 1350 3318
F2 300 1500 180 120 1350 4086
F3 450 1500 270 180 1350 4854
F4 600 1500 360 240 1350 5622
F5 750 1500 450 300 1350 6390

T AU FRE 2000 7C /v, BRI 800 7T /1, ZANT 3200 7T /1, BEFEH 3000 7T /i, AHUIE 1000 IT /s
Note: The price of fertilizer: 2 000 yuan/t for urea, 800 yuan/t for calcium magnesium phosphate fertilizer, 3 200 yuan/t for compound fertilizer, 3 000 yuan/t for

agricultural potassium sulfate and 1 000 yuan/t for organic fertilizer.
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Table 2 Agronomic and economic characters of new planted sugarcane

e Kbk e g TR P it R
Treatment Emergence rate( % ) Plant height( cm ) ( stem/hm? ) Cane stalk weight (kg)  Cane yield (t/hm?)  Sucrose content( % )
CK 86.72 +2.05a 189.1 +13.2b 65753 +3053h 1.52 £ 0.15ba 94.20 + 5.25¢h 13.16 £ 0.37a
F1 85.81 +2.75a 1883+ 15.1b 65443 +2753h 1.41 £0.14b 90.15 +3.75¢ 13.06 + 0.43a
F2 86.07 + 2.56a 197.5 + 13.8ab 66703 +2564h 1.57 £0.16ba 98.55 + 4.80b 13.14 £ 0.47a
F3 86.63 +2.74a 203.2+12.2a 69465 + 2844a 1.68 +0.13a 106.80 = 3.60ba 13.08+0.31a
F4 85.92 + 1.95a 207.3 + 10.5a 70155 +2654a 1.71 £0.11a 108.15 +5.25a 13.02 £ 0.26a
F5 86.58 +2.11a 208.4+11.3a 70245 £3113a 1.72 £0.12a 109.95 + 4.65a 12.92 £ 0.32a

T [ESIER I /NGBS BRI B R 28 5w 3%

Note: Different lowercase letters in the same column represent significant differences.



26

R3 EMERREFAE

Table 3 Economic benefits of new planted sugarcane

Ab3E HEAHEAS (IT /hm?) T HREEBA (IT /hm?) EERRASEH A (I /hm? )
Treatment  Fertilizer cost ( yuan/hm?)  Sugarcane yield (t/hm?)  Sugarcane income ( yuan/hm? ) Increased income after removing costs ( yuan/hm? )

CK 6390 94.20 42390.0 36000.0

F1 3318 90.15 40567.5 37249.5

F2 4086 98.55 443475 40261.5

F3 4854 106.80 48060.0 43206.0

F4 5622 108.15 48667.5 43045.5

F5 6390 109.95 4947175 43087.5

TE: WIPEHEES s X0l A% 450 I /t.

Note: The purchasing price of sugarcane is 450 yuan/t in the region.

22 BREREARZ. 25F%ER

Y 4 AT, fE MR F A R K R — A
PEEAR (LB F3) |, HRBRR . MR ERIA kAL
WA THBUGAC (CK) , I HRE#E 75 HR A PR
K, HALHERI MR E, 102018 4EH1 2019 4F15
BRI R RR . R A R B & T
HRRAE (CK) , A SRR 1 AR 1
WEETEMMAL (CK) o | s A, Rk
AE—ARfEE AR (AbFE F3) Bf AR 5 5
UL (CK) A2, (e RIEr=m K&
ZEH O, BEE TR AUGIE (CK) .
23 FERIEAFERA

HH 2 6 T A1, BT AEDRERERE B 2K IR — AR 4k
HR (AP F3) HAE A S 5 AL ( CK ) Hh#g,

A A 2 130 JC /hm?; f HROBEREE R FH 2K IR
— R AR (AL F3 ) A AR 55 B AL ( CK)
FLise, 2016—2019 4E 4% B34 1 554, 1 404,
1254, 1 104 JC /hm?, faf ARGt 7 446
JC /hm2, R, 2015—2019 4EMR)EE N 7K AR
—RIE AR (AR B F3) HAS AR b i BRE AE ( CK )
ZIHE AL A 9 576 I /hm?,
24 ERIEZFIRESEER

B2 7 Al 20, 2015—2019 4F 4 Rk e 5
KB — R A (AbPRF3) 55 AL (CK)
P, PR 80.85 t/hm2, JHorp g fE b fin
12.6 t/hm?, 15 M3 FEHS i 68.25 t/hm2; WA B4
36 382.5 JC /hm?, HHHAEEERG N 5 670 JT /hm?2,
T ML RERS N 30 712.5 JC /hm?,  AZIBORREEERG Jin i

R4 BRERERZK

Table 4 Agronomic characters of new planted ratoon sugarcane

KRR 7N &S
O Emergence rate (% ) Plant height (em ) Number of effective stalk ( stem/hm? )
Year K F3 CK F3 K F3
2016 121.12 £ 3.05a 13323+ 3.68a 1842+ 13.8b 2022+ 12.9 64472 £ 2241b 68554 2251a
2017 101.03 £ 3.65h 122,19+ 3.89a 169.0 % 12.6a 176.0 = 14.3a 62161 = 3341b 66753 + 3672a
2018 98.12 +2.98b 119.66 + 4.02a 162.3 % 14.7h 184.8 % 13.9a 55148 + 4352b 66143  3012a
2019 85.20 + 2.87h 111.17 £ 3.42a 160.1 = 13.5b 177.8 % 15.0a 53497 + 3142b 64062 £ 3322a

T WA S NS ST A E TR

Note: Different lowercase letters in the same line of the same index represent significant differences.

RS BRERERSFER
Table 5 Economic characters of new planted ratoon sugarcane

ﬁzﬁj\ Cane stalk weight (kg) Cane yield ( t/hm?) Sucrose content ( % )

Year CK I3 CK F3 CK I3
2016 1.51£0.19a 1.66 + 0.24a 89.55 £ 5.40b 102.45 £ 6.75a 13.13£0.27a 13.21 £0.24a
2017 1.31£0.22b 1.53+0.21a 61.20 = 7.20b 77.10 £ 4.65a 12.42 £0.52a 12.76 £ 0.48a
2018 1.45 +0.15b 1.65+0.17a 73.05 + 6.75b 92.40 +4.20a 12.75 £ 0.41a 13.16 £ 0.29a
2019 1.38 £0.19b 1.59£0.21a 62.70 = 7.20b 82.80 £ 4.05a 12.52 £ 0.49a 12.86 £ 0.34a

T[RRI T R /NG S ST REA R 35 2m 22 5 3

Note: Different lowercase letters in the same line of the same index represent significant differences.
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Table 6 Cost of sugarcane field management

WL (CK)
Conventional ( CK)

IKHE— AR A (F3)

Fertiogation technology (3)

A -
Cost HrAE e (JC /hm? )

New planted cane

FEAEE (OC /hm? + 4 ) BT RE (IT /hm?)

Ratoon cane ( yuan/

TR (I /hm? )

New planted cane Ratoon cane ( yuan/hm?)

(yuan/hm?) hm? - year ) (yuan/hm?) 2016 2017 2018 2019
AR Cost of fertilizer 6390 6390 4854 4854 4854 4854 4854
TR R 245 3 Costs of dropper 2706 2130 2130 2130 2130
materials and installation
HL B it I8 2% FH Cost of mechanical 375 750 375 375 375 375
fertilization
JitiZKAE3% I Cost of applying water and 585 585 585 585 585
fertilizer
THHEMAK S Cost of drip irrigation 600 600 450 300 150
595 1 K 555 2% FH Cost of pest control 450 450 450 450 450 450 450
and weeding
A 2R Other cost 150 150 150 150 150
A1t Total 7215 7590 9345 9144 8994 8844 8694

He (1) MUAREE 27 AT — R 375 J€ /hm?, MK —K 150 JC /hm?, i /K AE—K 195 JC /hm?;
180 4 /hm2, F4% ®63PE #/K4F 2 JC /m. 180 m/hm?, 2235 2% FH 450 JC /hm?2, BRI 25 8 A1 &

12 000 m/hm?, 16PE 3 ERIF 3 1.2 J6 /4~
AT LIESE T, HoAh E R A YT IH R 4 S 2

(2) N16 W j =i 17 0.14 JC /m .

Note: (1) The cost of mechanical ridge breaking and fertilization is 375 yuan /hm? for one time, the drip irrigation for one time is 150 yuan/hm?, and the
application of water and fertilizer is 195 yuan /hm? ; (2 ) The cost of N16 patch type drip irrigation belt is 0.14 yuan/m ( 12 000 m/hm? ) , 16 PE hose valve switch is
1.2 yuan/piece ( 180 piece/ hm?) , ® 63 PE water hose of main pipe is 2 yuan/m ( 180 m/hm?) ; (3') The cost of pipeline installation is 450 yuan/hm2. The ball valve

switch and the main pipe can be used continuously. Other costs include equipment depreciation and maintenance.

RT ERERESFEEERL

Table 7 Economic benefits of sugarcane

HkE A (JT /hm?)
Oy Sugarcane yield ( t/hm?) Sugarcane income ( yuan/hm? )
Yo CK F3 CK F3
2015 94.20 106.80 42390.0 48060.0
2016 89.55 102.45 40297.5 46102.5
2017 61.20 77.10 27540.0 34695.0
2018 73.05 92.40 32872.5 41580.0
2019 62.70 82.80 28215.0 37260.0
At Total 244.95 461.55 110227.5 207697.5

WA G, NAKE—R AR (F3) SLhrit
WHUAL (CK ) HEhScA 26 806.5 T /hm2,

3 it

TR AE — Ak B2 AR B8 Uk > 1k 2 M0 R A i FH
P& 15 VR P %) Ak 2 IR R ) R 3R, G 3 = 1
W t2r) IR AR — Ak A AR R R A 7
Erp, Wi BT RER . TR 50k2E
i e B BHBC EE . PRZR 450 ke/hm2 . A FHAS
BEBEAL 1 500 kg/hm?, R HBLREF 180 kg/hm? .,
AN 270 kg/hm? . AHLAL 1 350 kg/hm?, 51t
it FH AL 22 AERHE Ky 2 400 kg/hm?,  HG s H i HE XF
14 3 000 kg/hm?, I8/ 600 kg/hm?, 54 L2 AE

B 20%, RIS ZHRFE . HRE, ARCEEEL.
o 25 H AR AT B e TR A X A X
St Do) | BREEE D) SR E 20 HRE KR
— R AL B R BE B = TR A0 — 2, (BT L
AN LA (15 IEZRAE 40%~50% ) 45 K ik
%, HATHE R A Rt — B IRAWSE

BERE T I FH 7K I — AR Ak 452 AR AT LA i H 3%
WA Cisd o F AR M X SE PR AR =45, MR R P
RS 3 4577 /NT 75 vhm2 B4V Tk B 5 AP AT
O AR X BEER 3 4F (2017 4F ) fEAR RN
61.2 t/hm?, #2018 4 F1 2019 4F A AE b4, &
U E I AR BRI A HE 3 4F T (A 141,
i 2 4) , HEEWCA N 110 227.5 56 /hm?, %
4 A A 22 395 I8 /hm? FERUSAS 35 517.75
JC fhm2 (A HBIX N TR AE 2% H 145 56 /v, T IA] ),
SEFRISCA 52 314.75 JC /hm2, B 7K AR—A A4 A
BB RERMER S 5 4 CHrfE 147, R 44F)
EU Bt AE X BEIE 4 7 AR 2 4F, HIET 3 4R H R
W A K 128 857.5 JC /hm?, =R A4S A 27 483
JC /hm? FIRRISOSAS 41 520.75 JC /hm?, SEFRICA
59 853.75 Jt /hm2, LU E A AL X R SEBRIE i A
7 539 JG /hm?;  HoJ5 PO AR 1 AR H U A 78 840
JC /hm?, 255 A RBAS 17 538 JC /hm? AR I AL
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A 25 404 G /hm?, SEFRISCA 35 898 I /hm2, [A I,
BRI FH A K B — AR AR, B At AT X
MRS BR 2GS 43 437 JG /hm2,

A5 K B IS HBRL R A TR R AR, 1
R T RIS 6 4, PEEEm K, ML 28 5L
NEXELAF R, B RERa Ik . i s s 4 (22
L i A [ AT B 6T R 7 o W o (A — o 5%
e, 1717 [ A H R e ARAE PR A [ K an L pg (230
HIEFAATIE —BEAE 1.4 m DA b I, BB
WATZHFIER, FOREATEERN S HIFE 1.2~1.4 m, LU
T AL AL A

4 #ie

K AE— A B AR BEA TR RE T A, REAE
RATRAERR 2 4, w2 IERA I &, 40
SN, TS S THAS M DX A R T A T A
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