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Abstract: Reasonable planting density and depth are the common cultivation techniques to increase sugarcane yield per
unit area. However, the effect on sugarcane lodging is often neglected when the yield is increased. Sugarcane variety
Zhongtang 3 was used as the experimental material to determine the effect of different planting density and depth on the
yield and lodging. Four planting density 3.0, 4.5, 6.0 and 7.5 buds/m” and two planting depth of shallow planting (30 cm)
and deep planting (40 cm) were designed in the experiment. The agronomic characters, lodging related index (root
lodging and stalk lodging) and yield of sugarcane were measured. The results showed that as the growth period of
sugarcane continued to advance, the safety factor of sugarcane root and stem gradually decreased, and the risk of root
lodging and stem lodging of sugarcane was higher at 180 days after planting, which was in a sensitive period. When the
planting density increased from 3 buds/m® to 6 buds/m’, sugar yield (+32%) and yield (+36%) of sugarcane were
significantly increased, and the stem lodging resistance of sugarcane was also increased. However, when the planting
density was further increased to 7.5 buds/m’, the sugar yield and yield did not increase significantly, but the risk of root
lodging was increased. Compared with planting depth of 30 cm, planting depth of 40 cm had a tendency to increase
sugar yield (+2.8%) and yield (+4.8%), although there was no significant difference between them. Therefore,
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considering sugar yield, yield and lodging resistance of sugarcane, we believe that planting depth of 40 cm and planting

density of 6 buds/m” can improve lodging resistance of sugarcane while ensuring yield and sugar yield.
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Changes of stem and root safety factor (A), root anchorage, stem bending strength (B)

and bending moment (C) in different crop growth periods
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Tab. 1 Agronomic characters of sugarcane under different planting depths and densities

THERE MR Tt 2% JiE PR 0 B fisf =M E Y S EN: S
Days after Planting Planting density/ Plant Centre of Fresh Stem Stem unit
planting depth/cm (buds-m™) height/cm gravity/cm weight/g diameter/mm  weight/(g-cm™)
180 30 3.0 397° 159° 2149 24.65 1.67*
4.5 393° 156° 1853° 23.37° 1.63°
6.0 380° 150° 1393° 21.17° 1.15°
7.5 358° 148* 1179¢ 19.71¢ 1.16°
¥i{E 3824 153* 16434 22234 1.40%
40 3.0 394° 160° 2216° 24.71° 1.79°
4.5 384° 157 1701° 22.08° 1.39°
6.0 357° 144b° 1064° 20.37" 1.05°
7.5 356° 142° 974° 18.19° 0.92°
¥I{E 3734 1514 1489* 21.344 1.294
210 30 3.0 397° 158 2185° 27.20° 1.79*
4.5 385° 159° 1925° 24.10° 3.01°
6.0 383° 164 1451° 22.60° 1.42°
7.5 339° 148° 1110° 19.43° 1.14°
¥I{E 376" 1574 1668* 23.334 1.844
40 3.0 401° 158° 2186° 25.53° 4.43°
4.5 392 155° 1902° 24.30% 1.77°
6.0 379° 156 1509° 22.77° 1.50°
7.5 350° 156° 1263° 19.73° 1.25°
¥I{E 380" 156* 1715* 23.08* 2.24*

e A R)/NG GBS AN [R) bR 2% BE 6] 22 5 .35 (P<0.05), [RIFIANIRI RS SF ) /R Pt IR BE ) 22 5 i 3% ( P<0.05 ),
Note: Different lowercase letters in the same column indicate significant difference between different planting density (P<0.05), and
different uppercase letters in the same column indicate significant difference between planting depth (P<0.05).
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Tab. 2 Correlation indices of sugarcane agronomic traits under different planting depths and densities

T RS A *‘;‘Eﬂf iy TMEW RE | TRR R R *}fffff e MHEW
Days after  Planting density/  EI/Nm? Gt Wi | Days after  Planting density/  EI/Nm’ [CAR NIl
planting  depth/cm (buds'm 2) E/Nm? I/m* planting  depth/cm (buds'm 2) E/Nm? I/m*
180 30 3.0 23.86° 1.41E+9° 1.88E-8* 210 30 3.0 22.53*  0.89E+9° 2.88E-8"
4.5 19.41° 1.39E+9° 1.50E-8° 4.5 19.63°  1.22E+9™ 1.69E-8°
6.0 16.02" 1.66E+9° 1.05E-8° 6.0 19.47°  1.53E+9™ 1.31E-8"™

7.5 14.78°  2.05E+9* 0.78E-8° 7.5 12.97°  1.87E+9* 0.72E-8°

¥E 18.52% 1.63E+9* 1.30E-8* ¥ 18.65%  1.38E+9* 1.65E-8*

40 3.0 26.93' 1.49E+9° 1.86E-8° 40 3.0 20.87°  1.00E+9" 2.14E-8"

4.5 18.76° 1.61E+9° 1.23E-8° 4.5 20.37°  1.26E+9° 1.78E-8*
6.0 14.67° 1.75E+9® 0.89E-8 6.0 15.63°  1.23E+9* 1.36E-8®

7.5 11.75° 2.17E+9* 0.54E-8° 7.5 14.10°  2.01E+9* 0.78E-8°

PIE 18.03* 1.76E+9* 1.13E-8" ¥IE 17.74*  1.37E+9* 1.52E-8*

W BB E/NG FhE RS N R R 2 R 25 57 3 (P<0.05), [RIFNAIKE F-5E R A R FAE B B 1R] 22 5 B % ( P<0.05 ),
Note: Different lowercase letters in the same column indicate significant difference between different planting density (P<0.05), and
different uppercase letters in the same column indicate significant difference between planting depth (P<0.05).
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K3 HEHW
Tab.3 ANOVA table
M MR Ay x H 5% AR % i > F A5y > e 25 B
b A ianting  Planting MW Firke 1 FikLVR I FIkLVR I
Index Month density depth MonthxPlanting MonthxPlanting Planting densityx MonthxPlanting
depth density Planting depth  densityxPlanting depth

MR 224 B SF, 0.58 2.78 0.41 0.05 0.22 0.66 1.20
ZEFFE 4 %K S, 0.09 12.87" 0.09 3.24 0.52 0.17 3.35"

A T 3 S, 5.65" 35.95" 1.31 1.83 0.88 0.87 0.87
RIS, 9.48" 50.53" 3.39 0.01 3.25" 1.08 3.11°
WRHM XM M, 7717 87.28" 1.39 2.48 1.86 0.59 1.17

R R M, 7257 84.59™ 1.29 2.28 1.93 0.65 1.11

i I EX 0.01 43.09" 1.12 0.10 3.75 1.26 232
Ay KA E 19.13" 2431 0.75 0.83 0.94 0.64 0.46
NP 1 12.84" 37.40" 2.19 0.04 1.23 0.56 1.54

=1 81.66" 21.90" 0.29 2.53 1.45 0.79 0.10
EOEE 6.31° 6.46" 1.30 0.01 413" 1.01 0.99

o 9.36™  134.35" 1.68 6.11° 1.71 0.69 1.72

vt 19.53" 67.55" 3.08 0.96 0.75 0.09 1.56

ZEFF RS 10.33" 7.62" 0.44 1.35 1.66 427 2.74

FE 12.59" 0.84 0.78

FE 32.30" 5.13 0.18

L ES 1.61 0.76 1.41

. R EE R R (P<0.05) , TFR/ARAIEZFRBE (P<0.01) .
Note: * indicates significant difference among treatments (P<0.05), " indicates extremely significant difference among treatments
(P<0.01).

1 3.0ZF/m? 4.5%F /m? 6.0%F/m?> &R 7.5%F/m?
70 - 18

« g 14
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Sl N 8y
x| \ o 6l
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oL 7N 27| N
30 40 40
FPHEYREE Planting depth/cm FPHEYREE Planting depth/cm B Planting depth/cm

AR/ T R R 6 B [8] 22 5 22 (P<0.05) &
Different lowercase letters indicate significant difference among the planting density (P<0.05).
B2 T#E 180d AEFMIEREMEE THHEERIEXIER
Fig. 2 Lodging related indicators of sugarcane at different planting depth and density 180 d after planting
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Different lowercase letters indicate significant difference among the planting density (P<0.05).
B3 TH#E 210d AEMEREMEE T HEEKEXER
Fig. 3 Lodging related indexes of sugarcane at different planting depth and density 210 d after planting
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Tab. 4 Sugar yield, yield and sugar content of sugarcane
under different planting depth and density

L S 7 amR
Planting deilnsiltn% Sugar yield/ Sugarcane yield/ Sugar
Depth/cm (buds-ni/’z) (t-hm™) (t-hm™) content/%
30 3.0 8.6° 47.4° 18.1°
45 11.6* 65.5° 17.8%
6.0 11.4° 64.6" 17.6"
7.5 10.8° 66.4° 16.2°
¥ 10.6* 61.0" 17.44
40 3.0 8.9° 51.5° 17.3°
45 10.9% 67.4° 16.2°
6.0 11.5° 68.9° 16.7°
75 12.1° 67.9° 17.9°
¥ 10.9* 63.9" 17.0%

W AR R NG Bk F R A W] FhA 25 5 H] 22 5 W 3
(P<0.05), [FIFIAIRIKRE F-BER R ARG EE [ 22 52 2.2 (P<0.05 ),
Note: Different lowercase letters in the same column indicated
significant difference between different planting densities( P<0.05 ),
and different uppercase letters in the same column indicated
significant difference between planting depths (P<0.05).

S RN R R R, ¥m T M, 5 M,

HER T H RER IR RS, SF, A1 SF.7E R A 180 d
Ja BB R T M, M, BRINAE T R
180 d Z )5 IZSAL L TRk 180 d Z Hi/IN, [RIAHHa ik
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BH BEAE T AMS 180 d ZRiHb =z Ak, =
S ] 2 PRI 5 2 W H T 7E K 0T AL T R R G
[ SCHERT T, IR S B H R E A ae T L
TY AR, R BE & A, R HLIX
LE RS A A 15 U B AR iy R S & R 281, AN IR 34
BTt — 0 hn T H R R RS Rt
FEHTETFE 180 d B (9 H ) K ZJ5 N R HUK
5B Bt ofe B AR H RE A AR XU, Eean & PR AE
IR PR
32 MERENMZFEXNHEAEREKNZI

ABFFE I, SRR 3 2E/m” BN 6
ZE/m®, HREAY P BN . X TR R
DA B, YN T B TR R, O R
To BT o PR R SCEEPIF STt 2% B o o A 2
JENT IR B R BER 24, AR 2 0] 1 15
A, RARHAOLARE ), ARSI E 1Ak,
HEERZEFFEURBUMEMBEZ . 5 3 2F/m° M
Fo, R 6 2F/m’ AhBR i 2 AR T OH RS 2
FFFRSCRE | 2R i W R B R, H R
T HRERY R B PR R e M. FPIEZE
BE T A R B /N TS o, R s in o A %
JEF] 6 2F/m® £3ANH RE R LA ER PO, HE
— P BEEE 7.5 F/mE ), BRI
HE—25 R, ABEE S T H RE A AR AR KU .
P, ARBFFEINR 6 2F/m? S H e i e LE R 2%
BE, AT DAEARIE S i . M R R, B H R
R BT

WFGT IR R BH , I AR % 5t BB 2 5 H E 1Y
PRERA R, REERIFARE . BTAMIRE
B, HOMFAEIRE T DR R R AT, EH
FEM I 3 oK oy IR B ), B i
e pi P B AR 5 e B P A VR
EHOM T HRER) KR | 4P BER S AR CHRIR
flnkke . 2%, EEEPORT ST MR, b
TR A AR H R 2w R A B H RE S R T
10.5%, ORI, SAMRER—8 5F
FEVREE 30 e AHLE, HEIMBIAETRE 2 40 cm K3
TH BER MR XS, X B H R S A S,
FEAMR 2 B TRORIE ST & BN A A R
FET LAREAR H BE R EIIR & AR . SRR ZE /A
—HUW IR AT AR 2 AN S R TR B Ak B W)
., Wik, FOEEE 40 cm Al LAFEATE R K
HIHE T B2 i H e 7 b ™ i

4 ZEig

AR EEREN, TH 180d 5 HIE—HEL
FEVR WU, (BOR IRUBS AR 55 v o ol R 2 A
32 /mP HINE 6 #/m?, HEEMP R (+32%)
7 (+36% ) WG, 3 3R B 5 A
R L, BN T A T R (R 5 i DT84 o = i
Ji8, WRERZEFFER PR 2 3 . HiE—
AR S 7.5 2F/m’ i, P A e
A 20 W R, ARG T H R A AR AR XU
B 250 BT il 6L, PP % B (R B ARAE DGR 2, ™
Wi or o E 25, (HXTAMEEE 30 cm
M5, FETREE 40 cm BEAEFF H ™ M i +2.8% )
=i (+4.8% ) Mftm. Bk, MR- ™~
Wi S BERBUEZE G5, AN FIETREE 40 om,
P25 E N 6 2F /m® AT DLZE AR UE = i L P i 1 [
B, B RE R ER P
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