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Configuration Ratios for Contour Planting and Replanted Sugarcane Affect

Gully Erosion-Induced Nitrogen and Phosphorus Losses on Slopes
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Agro-Environment and Agro-Product Safety, Nanning , Guangxi 530004, China)

Abstract: [ Objective ] The objective of this study was to determine the suitable configuration ratios for con-
tour planting and replanted sugarcane on slopes in order to provide technical support for rationally planting
sugarcane such that gully erosion is mitigated and erosion-induced nutrient losses are minimized, thereby im-
proving cultivated farmland quality. [ Methods] Three configuration ratios (high, medium, and low) for con-
tour planting and replanted sugarcane were evaluated. Slope-gully erosion and nutrient losses were deter-
mined by field measurements and laboratory experiments at the growth stages of establishment growth
(EG), vegetative growth (VG), grand growth (GG), and ripening growth (RG), and the factors influen-

cing erosion and nutrient loss were determined. [ Results | @ During the total growth (TG) of sugarcane, the
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total nitrogen (TN) and total phosphorus (TP) losses caused by gully erosion on slopes planted to sugarcane
in the Nala River Basin were 31.3—66.3 t/hm?*, 39.0—82.5 kg/hm?, and 18.0—38.4 kg/hm?®, respectively.
@ EG was the main stage of gully erosion and nutrient losses in the Nala River Basin, accounting for 47.7—
57.7% of the total erosion and nutrient losses. @ During TG, gully erosion and associated nutrient losses for
higher contour ratios (Hc) were 33.03—35.42% lower than for lower contour ratios (Lc) (p<C0.05), but the
losses for medium contour ratios (Mc) were not significant compared with those of Hc and Lec. Gully erosion
and nutrient losses of lower replanted ratios (Lg,) were 27.41—32.98% lower than those of higher replanted
ratios (HRp), and 21.02—25.86% lower than those of medium replanted ratios (Mg,) (p<C0.05). Litter
cover and root density were the important factors affecting gully erosion and nutrient losses. @ During TG,
TN and TP losses on slopes accounted for 24.1%—39.5% and 107.0%—156.7% of the annual N and P appli-

cation, respectively. [Conclusion] Planting sugarcane on slopes with a contour planting ratio of greater than

60% and a replanted ratio of less than 30% can effectively reduce soil and nutrient losses on slopes.

Keywords: contour ratio; replanted ratio; gully erosion; growth stage; nitrogen and phosphorus losses
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Table 1 Topographic characteristics of study slopes
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Table 2 Sugarcane growth division and rainfall in

Nala watershed during the study period
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Table 3

Morphological characteristics of gullies with different ratios of contour planting and replanted sugarcane slopes

W % i B (%) WERL(X10° em®) WH%E/(cmem ?)
B O el fhRE AN i EER LRSS WA [ EER LRSS WA
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Fig.1 Changes in gully erosion with different ratios of

contour planting sugarcane slopes
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Table 4 Gully erosion-induced TN and TP losses under different ratios of contour planting sugarcane slopes kg/hm’
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Fig.3 Relationships between gully erosion and it-induced

TN and TP losses with litter cover
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Fig.4 Relationships between gully erosion and it-induced TN and TP losses with root density
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Table 6 Percentage of TN loss in sugarcane slope with different

MKE S FERIEERELA

ratios of contour planting and replanted to annual nitrogen application
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ratios of contour planting and replanted to annual phosphorus application
W% o AF W Bl 1/ AR LR T o AR BRI i LR )/ Y0
- (kg * hm %) H gl (iR 1} A 2HEHF
Le 24.5 89.7+18.2° 39+3.8° 21.5+1.5° 6.3+1.6° 156.74+22.7°
& Lol Mc 21.6 88.2+19.0° 37.2413.2° 20.945.1° 6.74+1.0° 153.04£23.3"
He 23.2 56.3+6.9" 27.043.8° 18.0+3.6° 5.64+0.7° 107.042.7"
— Hg, 23.2 56.3+6.9" 27.0£3.8° 18.043.6° 5.6+0.7° 107.0£2.7¢
Be¥i 1
: Mg, 19.0 71.4+8.6" 29.84+2.6° 17.7+2.0° 8.140.8" 126.94+7.1*
3w WA IS AL 1 HE K S8R G B R TR AR T SE 4 5
e I 2 41

3.1 AES ST b B X H AR R 2 A

Eegn: kA

R T A K AR B 1 4 B 45 A ol 9 R IE 2
AT AT W2 N A ik R ZU AR B R BFSE R Le s
Me s He » Hi, F My, 385 T8 42 0078 79 98 %R | 38 1 BRI
) 565 B 5 S 0B/ IN I H ROk B L ELBR M, 35 1T 1SC 3T 1)
VAR RV 5 HE G5 B 1 0 B0 AR ol A A L HG Al 3 T
A1 Tl Y R AR AR T v 30T . O ol T I R R S L A
P RT3 5 A I THT PAY A7 7 e ) 2 e 3 AT T
I N B 28 LUAR B e 0 H B I 2R L LS 7 BE
ARV AR D AR FUAE N (R 3) . L, VAR L IB 4K
T s [0 8T 320 %65 J32 i P 1] 5 38 0 i/ i 55 A8
AT TR A H S R IR ARSI B B
AR UL S A T R R I 3 2 A A B0 AN BT A 3 S 35 i
(R TR S8 RO L A R IR AN W st 0 O KR
b 38y e S0 9 E i 35 1) b S ME BUAE Y AR B /N R
SRR AR /NS Ho, ST B VR BORE L TR % R A O
G ENIE /NT My, X AT RER S Ho, 3l T 57 4 L 1] 5
150 o B A9 o B A R ) BE SUD I B U ) 3 B % L Ao
P B O A BOA 0% T BE S S B AR R ho il
D ERAT O A BE S I RO T R M,
M. A5 A BRI 6 S THT 194 25 g LG 491 T o 42 ol o
EAEROME b 52 60/ 8 A (ELBR Lo BT 4 1ok Y 340 B
WEZT He Sb, HAb A RRAE 09 1) 22 5 0E A2 LA K
X5 Rong 1INy 45 i A 1 7 20A R T80
SE TR et A ARG R T R AR AR B A — 2L
32 ARG EMERTIMEFTREK

ENF M

AHIFFE o H R AL 3 T ) 9 kS R B 3R 23
UK B 2 A A v L A SRR (R 1,k )L X
U0 T 5 ey oL AT LA 20 3 AR 4 T 9 et D R 20 K L X
SAEHE MR B, X SP A iR
HU B 38 2 AR it T LA eSS R T ) R I L BT AR AL B
Ao 55 S0 T e T2 T A2 e 8 P BB R W AT O . — i

XAl T S g R DU AR RS T — Gl S AR
WF5E s M 3T Y8 R 5 43 i 2k i 5 Le F1 He 3
JC L F M2 F (p =>0.05), X 1] BE 1 W 25 5 e ) A
30 %6 ~60 00 [ 47 7E — A~ B AR V8 ot 52 1% 55 e L B3 i 3t
(B 5 I A S H T ol R 25 R B 00 e 7R EL BT 39 o A O 10
ARG, AR WL R M B — A R R
Bt AR AR A B AR B — A R AT Y R R R
BF 28 0 w0 FH 28, T 6 oD Y ol R R i R
BEAh 3 AT RE A i T M 3T A 3K B R F Le
A He B S 300 . SR o 5 3K B 2 OEAH O
e F KK BES R AT L i B8 0 A2 3 3 B i 4R
Tl E2) DA S 0K A 11 2

5% 45 S B L 45 5 Al ke, 0 L2 & B 4] 55 e ol
AL A AT 780 Bl A 3% 4 3 2 2 A TR 7 I L BE S L i
KM EFERAIA T W EE (R 1,3 4, XATaER
B AT 3 AN H AR WL AR IR S &% MR 2E W 5 X H
TR M AT R 8 s i 28 TR B L Ak SR R 1 R
PR AR A il 2 T A i 20 s, 45 v P A 1 R
FRAEZE ] T K B T 42 30 o bl s o 1 () 2247 E )
S o o BT B T T 28 b R R AR RN M SR
FREFE B B R R m AT R R, R
Le»Mc 1 He 3% H RS & 42008 , B DL Dl J 53 43
TR A Y . AR . & A R AR AR A TR
A7 A7 B b it FH 2 Y 43 B A R B AR (R 6—
7 PRI v H ) S v R A T S — A ek
P A 38 5% 43 T 2 fe 6 AT AT b it FH k1 35 i
33 AEFELEAXMEERERTAMSFLRE

ENI

AN TRY AR LU A9 355 1 VA ok 5 5% A3 i R 25 R R WL A
WAL 2K k5 7 ol i A — 380, EL YA TORN 37 43 T 2K it B
AR LG AR H R AR B R AR . A B S, B A
LU ) BRATG , ¥ o R 5% 43 3 K S /N (BT 2,36 5) X
BB FE UK R T R R A R AE R L 6 4 1
{2 PRI 35 43 T 2 1) 52 W 235 SRR ). i B AR E 5
SRR H RE A L) 30 %6 At 30 Y6 BT, 1A filt



553

A 2R A0 A TR S5 v MR 5 BT A TG L 091 X A T 9 o | R ) R R 3L 2K Y R T 9

BTG I G R B X 5 A ST L, 34 TH 7
EAFHMIEME S AR AR D E/NT He B0m
A5 R —B0, X AT B R B TR AR LE 9 AT LS e
HiL B M 2 U VR ) o R R b R MR 40 % B 1 I 5 3
PURT SR 23 R 5 b n] BB 5 B AR TR R I S8 B 5
R I AR H TR Bl R B AR R b 1) 2K S TR AN R A
OB LU B8] B v o 7K S P A AR T AR el R Ul v
iz B 7 Moo, ISR I RO . TEAR BRI B
T VA) Tt R 80 W U 2 i 5 H R b TR O i B B (A
3) R B (E O R BRI R (p<<0.01),
Hrp  RAZENF 1T mm MRAEE 1~2 mm ARE KT
2 mm YRR ZR % B 2] G AR S T v k. Li S
RS 2 B, T It 1l 19 e R A H 7R A T 2 H RE A
FEBEBE IE HEAT IRBE o AH DG T TREFh A 15 2 2 i A1 b 1o 3
R T B R R, BN M L ik R AR ) R
E N TR E I R I NN TR S A e A Al = ]
B AV T /K AR 3 X = B3 %) ol A ) 5 H RE AR R A
L, NHERZL/NT 1 mm AIHRAATE 1~2 mm
AR 7R T DIAT 25 1 485 4 198, 4 5 - B 0 oKk M, 3
S EHT P R BT A R B MR
R P ) 7 T R R T AR A % R R AR, 3 T 3 ok R R
iR B

AN TR ARL L 451 H R b A 3 T 2 ol R R I O 1Y
FE R B (48.0% ~56.4%) . Hk k4 BE )
(211 % ~25.4%) MK (14.1% ~21.3%) , LA
H/NG2%~9.5%) . X5 Li 5 FEARBEUA B A 5T
SERAHE (23.1%~38.2%) M K (30.9% ~36.1%) 4]
Fk(32.2% ~40.1%) FIBRFK (0.7 % ~1.0 %) 45 5K A B
ANTA] X AT RE TP D R B — SR e RO AN ]
ABIF S S Bl T ROBE S T 2 B 5 A R 5 2 I A
1 73 DA B B TR 2% AP AN ) 1 AE 5 R, B W 5 2% 1
S AR kA G R R DY L FEARIE S, I
TR SR 43 I K de R, 3 D R 1 I B T o A A
(4 20 %6 » FLIZZ i A P R B W A8 3k 50 mm ), 1
TR BT 0% 3l T S0 B T A b B85 v ) 3 T (g, ) 7 35
BAK, H AR R R & B 584, LIS M 4 2% 70 il
IR B K L A3 B 0 0 A 3 1 7 ol
IRV B AT, X A2 R ) BE M A ok e R T A
A, HLHG B RE T 4R 43 BE AR R % BE T 46 15 K i i2
LA T A BE 7 A st B AR A B I R R O g E A
) = A AR RE R R E SR A AR b AR T
EE R, B AR R e 2 T B 2 R, HORE
R A BA P40 T R R, D 55 % R B0 A [ B 1) T K S
R U R N NN TT o (AR 1 B o
BT B B W T VA R IR R 2R R

S0 Y S R A LU ) B AR L 3 B R B B9 3k T R
HZELRHEZS XA REEEA 9 ARG KRS
JI A H R AT R DR HORE A9 O R SRR
ST R 1 I 2 A b T AR R L 1 T
T o o R R R e I A o AR U Y 4 R
(SN N (1] 5 SRR i | B ) 17 SR | | 25 U
AT 3 A A F 0 R R R S, A A BT LR
o i I e W A S AR A 3900 (X I IN R
BIFE T S 3B Pl M IR 23 0k i MKAR AR Tl 7 ok 5
A SR A% o A AR P A L A5 R SR L A
(e AL L {9 ol AL 39 T 5 94 ot R SR 0 9 2K R A —
B H AP SR R F B /N LR O R I T I e
LT AR T b AR 2 T Al 0, T8 R R
T 77 TR P M8 T A DA R A0 TR I A L 191 B
TET 4 Tl O 2R 0 A o e

TR

(1) RE 7 R 05 20 o0 Tl e T 9 ok, 45 g oA T R
VBT L 39 T ) ol R R B RE R B TR G 30 %0 LR
43T AL L BRI 60 %6 DA I 9 45 R L B S K A 1 oA

(2) B 092 Bk T VA R 3R 43 I Ok R AR I R
A BES R R 2, U LD

(3) FE S H e AR 77 b, SR B LE ) 45 e S AR L
(51190 AL T R o [ o 0 e 2 7 (R B
FRGTEY WD 1 AR IS R AR ) ) T s 7 il
FFE AR S 32 2 H Rl A 7K - R R SR

[ 3 % x & ]

(1] HEZRgH R E g4 % LT A i E g W
2021.

[2] Li Yong, Are K S, Qin Zhaohua, et al. Farmland size
increase significantly accelerates road surface rill erosion
and nutrient losses in southern subtropics of China [J].
Soil and Tillage Research, 2020,204:104689.

[3] FEIEX,Z=J5. b E A LR AR e Bl 4 (1985—
201D [J]. A Bk AR AL HHa 27 4 (R 38300, 2018, 2(1) : 51-58.

[4] 7P B XOKFT . P9 A S XK AR A 4R
[R].2021.

(5] skees, s FUR AN, 55 b B O 575 e e 3l 1
R x 58 L2122 4 0 v [ e T 935 % 14 8 S Ak
L] A E A B 4, 2004,37(7) 1 1008-1017.

[6] Li Yong, Are K S, Huang Zhigang, et al. Particulate N
and P exports from sugarcane growing watershed are
more influenced by surface runoff than fertilization [J].
Agriculture, Ecosystems & Environment, 2020,302:107087.

C7] XNIBE UK, K % SC 38 T 4=l i) 22 WE M Rk A o e S BIF 9 e



10 VIS S EPHE ¢ %43
] LS5 EY.2018,7(2) :90-102. tail /32.1214. $.20230104.1127.003. html.

(8] R o+ X LIERMA AT LR, 1956(2) . (251 U H A e A R 08 0 0t ok M 43 e 5 15 19 3% 43 UL

99-115. R BN IRBI D] 7 M T )T PR, 2022:1-10.

(90 Whok o 2 4 v 503 3l a4k ™ Vb ad 2R i 40 256 43 A LT . 3t [26] g, F0, 45 55, 55 48 Ui -5 0 JIE X 3 B 3T 6 42 I 75

5T ,1983,2(1) :35-47. G g 4 L) AR P IR 5 IE K22 4. 2022, 28 (3)

[10] &0, 5K 584 . 4 B SC, 55 B 0 390 10 200 38 WA 7K 3 00 2 e 379-391.

PECT T K £ PR RL . 2016,14(3) £ 45-51. [27] S+ B+ AL B M3 B b 5T b B AN Hh i

(117 BCAEAL. ) 7Y 5 29 Ak 7 DX Bk 1 v b i o 78 Ak Sz =45 7 #t:,2000.

SAARIDL P BT PR, 2021 1-40. (28] @ el o 3 . 5= SR . B8 e 398 T 240 ¥ 422 T AP 5 8 Jre 55

[12] WA B85 52 . B, ¥ e B 5 30 (). A b BL A BLI AR A 4R A7 £ 2017 €9) £ 47-51.

2247 2016,47(8) :48-59. [29] Rong Li, Duan Xingwu, Zhang Guangli, et al. Impacts

[13] BRAHp, s, 28 5 am , 4 Ao 2T S T 2 b ok 20 g 22 of tillage practices on ephemeral gully erosion in a dry-
LRI T[] S R 2240 ,2013.22(9) : 1556-1563. hot valley region in southwestern China [J]. Soil and

[14] Thomaz E L, Marcatto F S, Antoneli V. Soil erosion on Tillage Research, 2019.187.72-84.
the Brazilian sugarcane cropping system: An overview [ ] ]. (307 2 RS A, 2= AL HF . 5. 22 30T M R UG E 2 J0Y
Geography and Sustainability, 2022,3(2) :129-138. JEAFAE B Hoxd 52 b 7= U 5 52 Wi [ .7k PR 15 5 4t

[15] A XU 25 6, 5. 5 X ) 3l JE BB 1 %4 2015, 29(4)66-72.

L S R A B ()], £ A R L 2019,50(4) (310 BEWUT ,5K&EH , 2R SR A, 55 55 & AR XA [n] 3 B8 3 v +-
854-860. e i R ) R L) K - PREFE 41 . 2023, 37(2) - 37-44.

[16] Zhang Xiyu, Fan Jianrong, Liu Qing, et al. The contri- (321 X4t ARG » 5 1R S5 A X0 I o £ o i AR
bution of gully erosion to total sediment production in a TSR M WO BT FEE LY ] o K AR FF RS2 CRE0
small watershed in Southwest China [J]. Physical Ge- 2020,18(6) : 140-1486.
ography, 2018,39(3) : 246-263. [33]  Z&RU, AT 0, A5 AR HF L 45 F oK = O0F oth b 08 2 14 2

C177 e K00 A1 2% A, TS0 T b 25 1 B bl b 7 0 FRRRAE Je Hox L3R g L) ] K LR % W,
ASHRE R W0 10 52 1 58 (10, 4l T8 2% i, 2017, 33 2013213 1522
(11).124-132. [34] Wang Xu, Li Yong, Dai Liang, et al. Control of sugar-

[187  FEE BRI X 72 26 B FE H 6 % 1 38 % 5 J7 21 cane planting patterns on slope erosion-induced nitrogen
o = ks B B . and phosphorus loss and their export coefficients from
i%ffﬁ‘lﬁfxiﬂﬂﬂfy”ﬂ LI AR BS54 2019, 332 the watershed [J]. Agriculture, Ecosystems &. Envi-

[10] T .29 Nguyen M L, %3 T FRN 34 3% [ ronment, 2022,336:108030.

) A, U [a5T T HESRR. BRI AR RS o Bk
;;iiiifiiii%m%ﬁﬂﬁﬁmmﬁﬁ% LR L) ] oK L AR E IR 2022,42(6) - 106-113.
. . ) [36] Martinelli L A, Filoso S. Expansion of sugarcane ethanol

[20] I\;oul.ton LydW;ndli?ddE7 .TAnaI:heIJ, o alt. tha;lge: m production in Brazil: Environmental and social challenges

rosion an uno ue to Replacement of Pasture ) o o
Land with Sugarcane Crops [J]. Sustainability, 2016,8 LI ]'ZCOlOglC'al Appllcatl?nS: @ Publication ol the
Ecological Society of America, 2008,18(4) :885-898.
(70 :085°6097. (371 950+ BB 7 5+ A b MO A 5 2%
[21] AZALH, R FL, 2 R AT, S5 T A R B O ol A X ol 210 38 43¢ A 1995
s A s STy B N B
ﬁifﬁjﬁ“ﬂim’”@m'*i%%?ﬁ’zm’gg (381 k. TR XU . R G A AT

Coo] BB g AR S A AR R Ty 5 X AL P EBABE BT, 2018,33(2) :198-205.

(i T2 3 2 R 1 5 0 1)K - % i 4 2022, [39]  AKut, ARt b, BRI, 45 1 7 S 2 X [ 1 7 3 15C 114 52
42(6) 1121-128. M L)1k L ARFFE . 2015,35(3) :85-87.

(23] Li Yong. Mo Yaqi. Are K S. et al. Sugarcane planting [40] Cerda A. Rodrigo-Comino ], Giménez-Morera A, et
patterns control ephemeral gully erosion and associated al. Hydrological and erosional impact and farmer’s per-
nutrient losses: Evidence from hillslope observation ception on catch crops and weeds in citrus organic
[J]. Agriculture, Ecosystems & Environment, 2021, farming in Canyoles River watershed, Eastern Spain
309:107289. [J]. Agriculture, Ecosystems & Environment, 2018,

[24] ApRALr, RN, SR8, 45 H i b A 10 o A2 KT 39 1T 74 258:49-58.

Tt B A A AL It 2% 1Y 2w AT 58 L/ OL 1YL 958 Al B (417 235 1R ™ B BoR Ko i B B i fe e [T ). v

2 :1-10[2023-03-11. https: // kns. cnki. net/kcms/de-

A Mb SCHE— %k TR ,2020,32(3) : 72-73.



