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Abstract; In order to investigate the effects of conservation tillage on the soil and sugarcane growth in sugarcane field,
the study set up two farming methods ( conventional farming, smash ridging) and two fertilization levels ( reduced
fertilization by 20%, conventional fertilization) , and covered leguminous straw near the roots between sugarcane rows
after the sugarcane seedling stage, taking the second-year stubble cane as the object. The dyeing tracer method was used
to determine the characteristics of preferential flow in the sugarcane field under straw mulching, and the study also
determined and analyzed sugarcane plant height, stem circumference, underground root biomass, yield and quality and
other important agronomic characteristics. The results were as follows: (1) The soil preferential flow in the sugarcane
field under the smash ridging was fast and active. The addition of straw mulch reduced the degree of soil preferential
flow, increased the lateral transport capacity of soil moisture in the 10-25 cm soil layer, and improved the soil water
storage capacity to a certain extent. (2) Conservation tillage of smash ridging under straw mulching improved the root
biomass and yield of sugarcane. The root biomass of no-tillage stubble cane under straw mulching increased by 8.97%—
25.54%. Compared without straw mulching, the biomass of the underground root system during the elongation period of
the straw mulching stubble cane increased by 4.2%—-13.1% under the reduced fertilization treatment; In the weight loss
treatment, the sugarcane yield increased by 16.27% under adding straw mulch and smash ridging coupling, and
compared with conventional fertilization without straw mulching, the yield increased by 5.95% under adding straw
mulching. (3) Smash ridging conservation tillage was beneficial to improve the quality of sugarcane. Compared with the
treatment without straw mulching, the straw mulching under smash ridging tillage significantly improved the apparent
purity of sugarcane juice, and the fiber, brix, pol and sucrose content were all improved. In summary, no-tillage straw
mulching can be used as a protective production regulation method for sugarcane fields in smash ridging red soil slope
farmland.

Key words: conservation tillage, straw mulching, soil preferential flow, sugarcane root system, smash ridging
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Table 1 Description of different treatments
U A 20% AT
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Tillage style . . . .
TUBCSVIE TR ROFEGE  ORFEE A
No straw Straw No straw Straw
cover cover cover cover
R CT1-1 CT1-2 CT2-1 CT2-2
Conventional
tillage (CT)
M ZEHE1E SR1-1 SR1-2 SR2-1 SR2-2
Smash ridging
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Table 2 Underground and aboveground biomasses of sugarcane during elongation and mature stages
H M 4 Sugarcane elongation stage H I Sugarcane maturity stage
A wigmi IEEwemn masw oweews BLER S weme mmaw
X 20 Aboveground R % Total Root Aboveground R % Total Root
Deal with biomass bi()r(:;%% biomass ratio biomass bi()r(::i%s biomass ratio
k. . k % k . kg 7
(kg) (ke) (kg) (%) (kg) (ke) (kg) (%)
SR1-1 2.208ab 0.184bec 2.392 7.69 2.524ab 0.283a 2.807 10.08
SR1-2 2.174b 0.231a 2.405 9.60 2.608ab 0.261ab 2.869 9.10
SR2-1 2.344a 0.145¢ 2.489 5.83 2.721a 0.233be 2.954 7.89
SR2-2 2.234ab 0.158¢ 2.392 6.61 2.548ab 0.254ab 2.802 9.06
CT1-1 1.838¢ 0.176be 2.014 8.74 1.835d 0.232be 2.067 11.22
CT1-2 2.086b 0.208ab 2.294 9.07 2.591ab 0.256ab 2.847 8.99
CT2-1 1.656¢ 0.138¢ 1.794 7.69 2.034cd 0.203¢ 2.237 9.07
CT2-2 1.872¢ 0.152¢ 2.024 7.51 2.304bc 0.206¢ 2.510 8.21
T RFNAS R/ NG FRER A [ b B ) 22 53 8. 3 (P<0.05) . FIAl,
Note ; Different lowercase letters in the same column indicate significant differences between different treatments ( P<0.05). The same
below.
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Seedling stage Tillering stage Elongation stage Mature stage
H K # Growth period

AF/NG 8RR AR AL BLE] 22 7 2 % (P<0.05),
T,

Different lowercase letters indicate significant differences between
different treatments( P<0.05). The same below.

Kl 4 TR AEER A AR bR
Fig. 4 Plant height of stubble cane

under different treatments

FUBRVE S 9 i it IE Ab B AS A 7 55 (CT1-2) LLICHS
FFE S (CTI-1) BT 13.1% , 358 8 & T 25 K
- (P<0.05) , Ul B S FF 2 35 47 )T H RE AR S Y
K,

L5 AT, 25 Ak HEH R 1 1 25 B AR — B,
[F]— A3 rf oy 28 BEAE T TR 43 BE 01 25 1 1 W 4

A KB Growth period

K5 IR Ak B e AR R 2R
Fig. 5 Stem circumference of stubble

cane under different treatments

T EBHE, O RSP SRS 0 H RS
PP SN H IR TR E 25, H A
BGARA £5 b 3R] H R 2R R G 1 3 22 S Ul RS
7 5 6 H R 25 R IE 52
HEERZAE R H R~ B W E LR —, i
3 AT, R —Ab B R ZE B BE RUBEE,
TERACEEILE T 1.79% ~ 50.33% , H: v # #0 jiti e

AbEErR K 2B HEE T H O ZE T B E R TR B
Ve, B RCERININT 2.44% ~20.51% , H e i
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Table 3 Sugarcane yield under different treatments

o mie %k
NET WK EEC PR PR

Ak Single stem Density  Millable Thretical — Actual
Deal . . .
ith weight (plant +  stalks yield yield
A (kg) m?)  (plant - (t- (t-
m?) hm?) hm?)
SR1-1 2.07+0.08bc 6.2 3.9 80.73 98.95
SR1-2  2.27+0.05ab 5.7 4.2 114.24  115.05
SR2-1 2.30+0.03a 6.8 4.7 108.10  108.59
SR2-2 2.30+0.05a 6.3 4.1 94.30 106.99
CT1-1 2.00£0.03cd 5.2 3.5 70.00 67.26
CT1-2  2.23%0.11ab 4.8 3.7 82.51 98.33
CT2-1 1.83+0.08d 5.6 3.9 71.37 70.11
CT2-2 1.53£0.07e 5.1 4.1 62.73 68.97

JNT 6.83% ~55.13% , ¥y ZBHHE T H A 3 il 52
Prore bl g B AR Y SR1-2(115.05 t)  SR2-1
(108.59 t) .SR2-2(106.99 t) .SR1-1(98.95 t) , i
it A Ak B e R R 2 R CAE AFE I, HORE T
PR T 16.27%, B ZBBHETS U it 0 Ak 2R 3w
Pt AL A 3 HRE 7 5 AR T 9.74% Hoak B W 2
22 SO T ek e bt L Ak B e S 0 R R 7 T AR
Bt AL b JC RS AP 5, P R R T5.95% , H LB
YEF, i it AE Ach 34 vy | S P a5 B O RS FH AR A7
HEE R T 46.19% , 156 B s i it A Ak LR 7%
TN 178 55 BEAS 15 B G 7 SR
24 BABEMHEZRIPHHERRNZM

TR (AR T 2 N RE VT L S B | 2T 4k 4y T
TR B AR 43 ( commercial cane sugar, CCS) 45
TR, H12e 4 ] A A b B R A Al
TE 84.12% ~ 88.55% Z I], 5 & ML BFAEAH LL, ¥y 22
PHET HRE a4 = 1 0.1% ~3.7% , Hoh
ok 2 i A Ak R B B i A Ak B e R RS AT 7
J& R ZEREVE T RETE L 4 B B3 R LR, O
L[] — 4 P e 7 25 5 O A A7 o R T R 2
BET 0.7%~4.3%, HFEL Y57 14.11% ~
14.99% 2 18], 5 % MAEAR LE ¥y B HE T H LT
Y PE T 0.8% ~5.0% , I H[F]— 4b 21 rp FS FF 7
SRR E S H A4S 7 1.1%~3.3%,
REVH R BEAE 22.27% ~23.87% 2 I], 5 % MLHF/EAH
o, i ZBHEE T RE TR E R & T 3.6% ~6.1% , If
L[] — A B Hp oA T 8 5 2 O T 2 5 R Y T 4

BT 0.4% ~3.3%, 45 4b B ) BEVH AR JE 22 R A B
¥ EBECHEAE 20.02% ~21.41% Z [A] | 7] — ib B o
FEHEGRILHAE SR OCERST 0.8% ~
2.7% ,HETT REBE 4> #£20.77% ~ 22.62% 2 [A] , [F] —
WE TR E R AR E SRS T
3.0%~6.5% , ViKY ZEHHE RS AT 3T 5 24 00 2 =
AR A ST

3 Wik 5 &b

3.1 RIS E X LR R AN

R R B T W TR [ Ak B EH (] - K
SIABIE 3 X Y I8 A5 BUR HEAT 4347, 48
AN TRBRVE A% FF 7 55 )5 Bk 4 908 S 3 40 A
FHIE (van Schaik,2009) . BRIBEVKSE (2019 ) F FH 4%
RERIR R B, R e R S A
WALBRBCE A 2, ARWFFE LB, M B HEE T AR
SETFRE R TR HUBE, vT RS B s 22 BV E IR
KT H R, SR T P4 K 0~ 50 em 1 3EiE
VAR, A RLRAR T H A 5, B T B FLBE, A
MR T HHOK AN BEE T, X 52800k % (2013)
WA R —B, HARE S (2017) fF98 K30, RS AT
TEAEHE N B R Y[R e WD TR R X
et AR IR 2 B R ARG & B, H B
Ve SR USRS AT 7 S5 58 T R HERL TR IR B,
) Wl Y e o O R Yl w7 = e o o
ANBRES ., ARUFIEE KB, By ZBHEE T, ok 2 it AR
Ao B RS FF 55 S R A ) 1 £ VR D
> 10~20 em 250 B Y 6 B A, BRI Z £
A eI K B i TR, 38 4 HE K 43 B8 1) 42 6 Bk
73R8 T R K AR EE T, 1 R AR AL B A
WIMAEATE 35 )5 TR 2 H O e it kA AR R oy Ak
FEBEHC G , A7 A6 K B 26 RUBS: , AT B J2 K Ry AS [) 11
T NE 5 X L B B R 2 AN [R], F5 FF I8 ik 5 7
—E R LS T R IEOALIE, DT 55 LI S
TR, X SVEE M SE (2009) 2 (2009)
W as R —2
32 RIPHMEENEEREZEEVERTENZMN

Tl A7 26 0 22 S Bk AR D M BE VR AR a0 T H EAR
RAK N T M Al By AR, HORERR
FZE R P E H =m0 R E A FE ()& 0%
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Table 4  Sugar quality of sugarcane at mature stage under different treatments
HETH LAl e B THETT R etz FIAL BT RN
41 ; : 4 )
Deal with Purity Fiber Brix Pol CCS Sucrose
(%) (%) (%) (%) (%) (%)
SR1-1 85.70+0.27hc 14.41 23.10+0.21a 20.18 14.71 20.91
SR1-2 88.55+0.52a 14.89 23.87+0.90a 20.72 15.20 21.51
SR2-1 84.21+0.60c¢ 14.71 23.63+0.22a 21.21 15.18 21.24
SR2-2 87.87+1.06ab 14.99 23.73+0.41a 21.41 15.43 22.62
CT1-1 84.96x1.11¢ 14.29 22.30+£0.59a 20.02 14.57 20.77
CT1-2 85.59+0.77he 14.53 22.80+0.15a 20.17 14.69 21.68
CT2-1 84.12+1.13¢ 14.11 22.27+0.58a 20.21 14.35 21.10
CT2-2 84.74+0.67¢ 14.27 22.87+0.71a 20.55 14.53 21.74

25 2020) ,7F 4 1745 (2009 ) BF 5% 2 W5 #1346 H RE
W R IR REAIR A T B S AL B
MEELBUE, s HEAE ), AR 4S5 R R,
W BB ERCE IPEE, B REAR S 3N T 12.67% ~
34.69% , HHEF= BN T 6.83% ~55.13% , Horh i
et A A 3 Ry 2B B A S R A B 55 R
PEE T 16.27% , HS INAS #7855 38 B it IE g
AP S PR AR T 5.95% , % MBI IR I A A1
BaEH R ERE T 46.19%, AHF5EIER K, 8
ZERHVE T RS AT 55 B O R AT 5 H AR B
WA RN T 8.97% ~25.54%, XAl fElH Ky
N IR 7 56 ikt O A T X - 39 )2 ) L i)
T 1 1l eSS A B IR, 0D T /K 3k (X 4T A
45,2020 ; KGN AT, 2020) , [] B R AT 65 M 4 2 T
AV SR,V R R R TR T R
MO (22815 2009) , HEER R KA A F T
PE o TOKRER =, DO 42 2F H e A K4 = 7 i
ABEFE R, B FF A 55 B0 HOREAR & o5 b RS A
R1iA 37.24% , JORSFT B 3 A0 H AR R 7 e
I =ik 35.39% , il fe e RO RS AP a5 ks T H
FEAR PR 3K 8 A BCR DL, 2 AR &R 1 2
BRI R AR I 76 H 88 B AR R Wl
KRGy EEAL A EIAEK R E . W IR FF
B, FIERBK G ARBERERZ F—ERE L
ST 5 BT AR AR A 1) P R e K M (2R 1
4,2019) , R AR 2 1) TR 2 8 A < DA i 4 5
R)Z K 5 (R4 ,2019)

3.3 RiPHEENHERERRHNE

S H IR 43 B b SR R R A 2 A,
Ak B8 TR KT H T AR 2 0 5 e A K (R S B
2020) , HHEWE S 0 G A T R Al B £ 4k 4y
T B B R R MMk OB 43 AF 7 AR B (PR A OHE AR
2007) . ARWFFEH, K ZE R RIS AT 2 35 2 BB A AL
Pem TS T, Ko Rl —BEE T R R A S R
TR, W48/ T 1.1% ~3.3%, i
R T 0.4%~3.3% 55 C R 70.8% ~
2.7% FEVTIERE 3 = T 3.0% ~6.5% , Ui B fy 28
BEE T e iR REAE RS FF 2 36 A A TR B 4
R A T, 33X AT RE B Sk G B AR R AR A AT
ZAF TR T B KGR R LA B AT H
FEA K FE > B (B4 ,2007 ) , [A] B A% A 2 2
AR FE T 2 A 900 R i L X R RN B A b
REWMALEEN, E KK N BaE, A AT A
SRR BT IR R 4 & T H RERERE R

Wy ZEREAE O X A AT 2 26 AR IR 2 3 o
WA, mIRE Ko m s B ae o, Fl T
10~25 em LEEK RFHERRER e
JREAR 2200 7K AT A R FH 2, DT 184 hm H 7 ™ o R 4R
BT, SROBRRS FE 7 35 TR A R 2B 4T HE I B b
JE FH — b i S g O AP P 2R P s O 2

SE .
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