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Effects of organic fertilizer on soil and the yield and quality
of sugarcane under the condition of smashing ridge tillage

LI Suli, LIANG Xiaoying, WEI Benhui, HUANG Jinling, LI Zhigang", LU Ruijie, LEI Zhiyu

( College of Agriculture, Guangxi University, Nanning 530005, China )

Abstract: In order to study the effects of applying organic fertilizer on the yield and quality of sugarcane under the
condition of smashing ridge tillage, earthworm manure and pig manure were blended with compound fertilizer
respectively, then applied to the soil, with the single application of compound fertilizer as control , to study the effects of
organic fertilizer coupled with compound fertilizer on the physical and chemical properties of the smashing ridge tillage
soil and the nutrient, yield and quality of sugarcane. The results were as follows: (1) The contents of organic matter,
total nitrogen, total phosphorus, alkali-hydrolyzable nitrogen, available phosphorus and available potassium in the soil
could be increased in different periods by the application of organic fertilizer coupled with compound fertilizer. In
addition, the increase of soil available nutrients was mainly concentrated in the early stage of sugarcane growth (June to

August ) , but the effects on soil pH and bulk density were not significant. (2) The application of earthworm manure, pig
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E&TH . ) TiCIHIRsh E R LI (AA17204037-4) 3 BEIK A RFHFIHE4 (31871689,31460373) [ Supported by Science and Technology
Major Project of Guangxi in China( AA17204037-4) ; the National Natural Science Foundation of China(31871689,31460373) ],
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manure that coupled with compound fertilizer could improve the contents of total nitrogen, total phosphorus and total

potassium in leaves and roots of sugarcane in different degrees, and increased the cane yield by 28.09% and 32.81%

compared with the control. The parameters of cane weight, cane length, stalk diameter, millable stalks, sucros of juice

and sucros of cane were higher than those of the control, but did not achieve significant differences, and the effects of

emergence rate, tillering rate and brix were not significant. In clusion, under the condition of smashing ridge tillage, the

proper combination of organic fertilizer and compound fertilizer can increase the contents of soil available nutrients,

organic matter, total nitrogen and total phosphorus, and the total nitrogen, total phosphorus and total potassium contents

of roots and leaves as well as the sugarcane yield.

Key words; organic fertilizer, smashing ridge tillage, soil physical and chemical, sugarcane nutrient, yield and quality
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Table 1 Effects of organic fertilizer application on pH, bulk density and available nutrients of smashing ridge tillage soil
- B A w25t .

Ejf Tréﬁfﬂ%nt pIF—)IHVﬁe Bull;&dfﬁiily Alkali{;ﬁi (()J;g}lyzable Availablixflﬁf)horus Availaﬁg %}ﬁ}ssium
(g-cem™) (mg - ke (mg - kg™) (mg - kg™)
2018-06-11 CK 5.84+0.16a 0.78+0.02a 287.00+61c 11.10+1.1¢ 715.80+28¢
A 5.94+0.17a 0.74+0.04a 413.00x112a 14.42+2.1b 1 124.28+60a
B 6.32+0.21a 0.74+0.01a 338.33+68b 19.88+5.0a 943.74+59b
2018-08-11 CK 5.82+0.03a 0.82+0.03b 242.67+12b 10.61+0.9b 568.65+82a
A 5.71+0.06a 0.72+0.03a 275.33+5a 12.45+1.4ab 583.26+27a
B 6.30+0.52a 0.75+0.02ab 261.33+5ab 15.81+1.7a 604.11+76a
2018-10-25 CK 5.54+0.06a 0.79+0.01a 240.33+25b 11.43+0.9a 532.32+18a
A 5.56+0.37a 0.73+0.04a 259.00+16a 11.03+1.4a 531.81+55a
B 5.94+0.21a 0.76+0.02a 263.67+19a 12.10£1.7a 528.72+36a

E: CK. MRS OHIR) 3 A MR+ RS IE; B X+ R, SR FRFRR 2R B (P<0.05) . FIH,
Note: CK. Only application of compound fertilizer ( control); A. Earthworm manure + compound fertilizer; B. Pig manure + compound

fertilizer. Different letters in the same column indicate significant differences (P<0.05). The same below.

®2 EAANMEXNMZLIEGINREER2E. 2% 2HSENZMW
Table 2 Effects of organic fertilizer application on organic matter and total nitrogen,

total phosphorus, total potassium of smashing ridge tillage soil

A it AbE o ABLI EH X i
Date Treatment rganic matter Total nitrogen Total phosphorus Total potassium
(g-kgh) (g kg") (g kg") (g-kgh)
2018-06-11 CK 35.81+0.70b 1.65+0.23b 0.33+0.01¢ 12.86+0.05a
A 41.61+1.52a 2.33+0.43ab 0.35+0.0b 13.03+0.70a
39.89+0.59a 2.77+£0.07a 0.40+0.0a 13.25+0.84a
2018-08-11 CK 38.83+0.82a 1.60+0.04a 0.34+0.013b 12.48+0.19a
A 40.70+2.74a 1.70+£0.04a 0.35+0.01ab 12.50+0.51a
44.32+3.13a 1.78+0.12a 0.39+0.003a 13.33+0.88a
2018-10-25 CK 36.30+1.61a 1.47+0.03b 0.35+0.011b 11.40+1.40a
A 38.29+2.05a 1.95+0.07a 0.36+0.019b 12.00+0.90a
38.46+1.56a 1.79+0.03a 0.42+0.023a 12.41+0.31a

ARFE XA RE R 2 B A HLIEA B /9 pH {E 520
A LIS (2012) BYBFFE UL T3k — 5, T 2 U
AEF /N LA B AN B B AL AR |, A BN
BB AN . AT HLIE T LA ek g A

3 W54 #

3.1 AL AR X 22 + B IR B9 R 0

HREAE A A - e Bl JEE Y [ 2 pH {H 4.5~ 8,
Bl B2 7~ 7.5, 4 2R LSRR B i R, AE R
Mgy A, L5 Rt B (BR A PR, 2009) o A&
WEFE R A DLAC AR BEGS Tky 22 1 e ) pH (B W Jf:

REAS IR o 398 b g HL ST AN SR S35 o0 1 2 AN Sk
(F5 % 5 4, 2011; Zhao et al., 2017 ; Mk pf HiL &5
2017 ;47 %,2019) . TEARHBESE, FA HLIE
AN TR B v Ty 2 e M A S R R A A LT
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x3 EABANMEXHZHERZERAZNE

Table 3  Effects of organic fertilizer application on agronomic characters of smashing ridge tillage sugarcane

b e . e P

Treatment Emergence rate Tillering rate( % ) Cane weight Cane length Stalk diameter Millable stalks
atme (%) Hing ratel v (ke) (em) (em) (stalk + hm?)
CK 44.37+5.10a 86.25+21.27a 2.58+0.08a 334.12+0.40a 3.01+1.18a 73 611+267a

A 46.67+2.12a 80.87+8.46a 2.76+0.07a 334.72+0.69a 3.24+2.35a 73 148+816a

B 43.33+1.92a 88.50+7.45a 2.87+0.21a 337.29+7.25a 3.04+1.40a 74 074+556a

x4 ERAANMEXNMZHESEREERROID

Table 4  Effects of organic fertilizer application on yield and cane quality of smashing ridge tillage sugarcane

P 32 HETT B 43 TR
OB Yield . - .
Treatment ie Brix Sucros of juice Sucros of cane
(t-hm?) (%) (%) (%)
CK 130.56+1.18b 18.08+0.15a 15.81+0.16a 13.50+0.19a
A 167.22+2.04a 18.07+0.07a 15.98+0.09a 13.69+0.10a
B 173.39+3.26a 18.58+0.28a 16.39+0.27a 13.99+0.23a

SR A, X 5 WIS (2017) BRI,
A 5 b 5] 34 5% - 3 el i 20 R S BB 1) B T AR
PG TF RG24 BT 4 26 Ak BN - 498 T SO R A A
ST RO B R () LR Xt A 28 -
A MR S RN REE AR, REN,
A LA b FHAR o T 20 1A FES Ak B X6 A9 28 - HE
HE— A0 BB WA AR A
3.2 BYELAEMMEHERSSENZM
TSR, fE KRG Bk H S EY I,
3 DT A AL U6 TR 5 45 i i 0% 3% 1k
eSSy B R AR R R R G SR AR ) X 3% 43 1 T
Were 7, NI s AR 7= 1 (43 5% 54, 2011 53815
15,2017 ;4% % % ,2019) . AWF5E b, A HLIE b 3
VIR R ER S H R 2A 2S5 e,
EEAE6 A8 AHEEMKWAS B, ik
15 26 b PR AE R I A 2k MR R 2k A R TR
R LT 45 2 A0 PR ; i 5] 2 Ab B FNRE 2 4k 53 )
8 A6 HE &2 &, XfeREH
TAPEG L3 & T 5 b s R 55 2 i 5 i, ot
MR HRER P AR KBt T e R iR, TR A
HLAT b B0 75 H R ) A 4 39 % T 3 i R R 4
A WS EMERASA IS, XA A YL
X HEER B R4 FIAR R IR 2 AN A, X 5
THEA (2016) BRI,

33ENBAENMEZEHERZUR. “ERAK
A

VR T 45 (2012) F58 & 30, XHH BER A A
HUAE -5 A A Bt 9 77 3k, vl i 2 e 28r~&, f7
HLAE L TEALIE Ab B BB 4 &5 H 1 7™ 4t ( Bokhtiar et al.,
2008) , A HLAE — U M A AT K 43 B 56 10 3 S At
FRXTH TR A9 5 BT SE m AS ) (PR 77 45, 2013) , AR
WEFE W FR A HLAE b 35 25 Bl 1 3 46 = H e
MERAZEE 22K 5 AR08 BT R
FUH HERE 3 7 T 22 R 3 X AT RE 2 T A LR
PR A H R A K R FLE G SE LT AR
TGRS pee 7 B I, A HUIE AL 1A H R A
P13 45 T ISR o0 & 1 K H e 57 43 Wl e
FFE T, ATTAS [R) R B 4 v H e
3.4 N

ABFFEAE R R W, by 2855 0F T A LIS sE
WeTE AL I B R e AR o e, R
PR EH AR | IS ZRUBE 4 ) IR AL, e 2R 0 RE 1Y
A HRE R ZE R Y AL

S Mk :
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Fig. 1 Effects of organic fertilizer application on total nitrogen, total phosphorus,

total potassium contents in smashing ridge tillage sugarcane roots and leaves
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