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N LA R 7 TR TR R R, BT B HE
A, B G E T SRS il i ILARE . AT
S IAET DY R T B 2R X SR A T R DR AN
(]t L E AN A 8 5 2 SRR AT R X, DUt
MEENEALH . R E O EIAREE, $R 2 MEIX
AN AE B A A O 6 5 S A A
AR, HTAFIACERZ R, DA E 2
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ke Y T

1 RS

1.1 i3ty

PR H R RO RE 6 5, B TR LR
WHFATE R, 2024 4F 4 A 21 Halid ol & m i8R
FEURAEY A E D . IR R Y 42% 5 &
(N:P,05:K0=20:7:15) , HAKRBATHBRA T
Y
1.2 KIE R

B 2 BE XIS 7E ) PR T i R BT MR
BIEAR R YY) Bt it AT, ATt I, LN
UL, WBAMETRESNT LEFRE ST ERNER
1.44 g/kg. 4T 0.96 g/kg. 44 8.77 g/kg. /KfiE
PEZ 128.00 mg/kg. A X% 35.60 mg/kg. A
311.00 mg/kg. HHLF 29.60 g/kg. pH 4.65; LI
T DX ARG AE T 78 S22 VTN DX AL A& B Fh
B EMGHAT, AUEEONHRE, LHONOEEL, R
B RFE BT L3R & B A% 2.01 g/kg A
1.37 g/kg. 4% 4.89 g/kg. /KEPER 183.00 mg/kg-
T 273.00 mg/kg AR 77.90 mg/kg. A LR
35.00 g’kg. pH 3.52.

1.3 R A5E

ARAR B 53 9 7E B 2 DX ORIV R X 3647, B2
LREX T 2023 453 H 6 HFPAE, iAo 6 i 7 ik
KFEME, TN EEX T 2023 4 3 A 17 HApdE, Fb
FEB RIMOK G . 4 2 YOHAT AR, JEAR 40— it
375 kg/hm?, Fel R AERHE KB LIt e,  Foft H )
IR AR R TR AT, T 2024 2 3 H 1215
Hussk.

SR FH it JE 8 5 v % R Rl R R X (3R
1, LUIEE (A RNEAAH, MEZEE (B) N
EIALEE, 3 IREE, 345 MK OMNX 547, 17K
7m, 478 1.2 m, M 42m2) . AR EE e

JEE: 3750 kg/hm? (A1) NEEALHEE, 2250 kg/hm?
(A2) NP EALEE, 1125 kg/hm? (A3) NGAEAL
L, AR B R 2 B 6 3% /hm? (B1) MK
BREL 7.5 JitE/hm? (B2) NFRE . 9 55 /hm?
(B3) ANHE . 10.5 JiZF/hm? (B4) A &%
fE. 12 F3E/Mm? (B5) NEHEE.

=1 KnaE

Table 1 Trial treatments

A % £ Density
Fertilizer rate B1 B2 B3 B4 B5
Al Al1B1 A1B2 A1B3 AlB4 A1BS5
A2 A2B1 A2B2 A2B3 A2B4 A2B5
A3 A3B1 A3B2 A3B3 A3B4 A3B5

14 MEMBS55EZ
141 #WFFE  FHEHES/DXEH RS EE,
THE IR0, BIER (%) =1A#A HHHU R
%100,
142 S %EFE TorBERIIEA S/ X W H R
BER, M EER, HBER (%) = TR
EHHEEO /8 E 00,
143 #&  TREM (12 A6 B/ X EEHLE A
20 MRIEH H R bR, 45 RBCFIMA .
144 2% TRAMG/NXEEHLAA 20 Pk IEF
HEEMZE, 4R MHE.
145 & TRAMAG/NXFEPLAA 20 Pk IEF
HRE R, S5 RECFIE .
146 AaEH THEVGRNHE & NXPAH
LES
147 F% T HEEBCGRE RS &/ X8R e
&, GREEAFAE,
148 %ZiFss  PLAEEREN 1% 510 ot IR
B A% 3200 o/t BEFRDLUE L 0.8 hm?, £ 10.5
JiZE/hm? 47 0.058 Jo/3F i, AR (Ju/hm?) =
FEAB N AR — A YA o
1.5 HiEAIE

% H Excel 2010 A1 DPS 9.01 %4217 %45 4%
TR R BT, KA Thtools-11 BAHER .

2 HERESR

21 AREREMMEZENRERZEMHIR
A3
M 2. K 3 ATLUE th, B2 ORIV fE X
PR b AN [t A e K v SRR FNER 2 R AN
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Fo BRBEXDERNPELN A3>A2>Al;
TN BE DX AR m A= B350 A1 >A2>A3, BERE
X Al. A2 F1 A3 B2 &5 8 81.35. 81.85
84.18 t/hm?, ¥JmE TVLIN X 67.83. 66.83 Al

64.60 t/hm?, 7] {g -5 VT M JE X PR I A bR 7K 25 5
Pl 220 28 tH P BOB DU I AR K8 A %, [RIRTYL
R IX R P P e 22 18 X oK, 2 s JE ) 37
il e

x2 BEREXAIEE o STELEHERZR~EMR

Table2 Agronomic and yield traits of Zhuangtang 6 under different treatments in Long’an sugarcane area

Jrery IR Iy BER P E-Yés HREH Ck/hm?) PR I
Treatment Germination Tillering Plant height ) Stalk Number of effective Yield Brix

rate (%) rate (%) (cm) diameter (cm) stalks (stalk/hm?) (t/hm?) (%)
Al 63.21a 51.18a 287.79a 3.10a 53921a 81.35a 24.15a
A2 63.61a 51.40a 282.58a 3.09a 53 968a 81.85a 23.55a
A3 63.14a 54.86a 283.56a 3.05a 53 365a 84.18a 23.84a
Bl 63.91ab 79.01a 280.59a 3.07a 50979 73.60b 23.73a
B2 66.67a 60.59ab 281.41a 3.08a 52 672ab 78.00ab 24.06a
B3 66.61a 48.56ab 287.63a 3.10a 54 312ab 82.85ab 23.70a
B4 63.76ab 39.91b 285.24a 3.08a 55212a 89.00a 23.92a
BS 55.64b 35.32b 288.33a 3.07a 55582a 88.87a 23.81a

RRVNG FRFRERIEREKTF (P<0.05) , FH.

Different lowercase letters indicate significant difference (P < 0.05), the same below.

#3 IIMERKRIEHYE o STEAEBHERZR~EMRK

Table 3 Agronomic and yield traits of Zhuangtang 6 under different treatments in Jiangzhou sugarcane area

- % e it %6 RS CRhmD) R i
Treatment Germination Tillering Plant height . Stalk Number of effective Yield Brix
rate (%) rate (%) (cm) diameter (cm) stalks (stalk/hm?) (t/hm?) (%)
Al 61.15a 37.16a 193.91a 2.94a 54 587a 67.83a 24.59a
A2 62.46a 33.07a 193.19a 2.96a 53952a 66.83a 24.77a
A3 60.07a 31.74a 190.54a 2.94a 54 571a 64.60a 24.70a
Bl 62.58a 65.58a 184.62a 2.98abAB 44 577dC 54.18b 24.81a
B2 60.00a 39.26ab 190.42a 3.0laA 51455cBC 63.08ab 24.60a
B3 62.57a 31.97ab 191.48a 2.94abcAB 55 185bcAB 67.52ab 24.83a
B4 59.95a 23.90b 196.82a 2.91bcAB 58 783abAB 72.76ab 24.59a
B5 61.03a 9.23b 199.39a 2.89¢B 61 852aA 74.58a 24.59a

ARKRE FRRREFEWREZKE (P<0.0D) , FMH.

Different capital letters indicate extremely significant difference (P < 0.01), the same below.

PR R AN ] R 2% 55 P ke o AR R FE 1) 22 SR 3B AN
B3 WMBEXHFEERYARE, ELEKX
B5 AbFHEG 2 R B FKT B2 Al B3 4bBE; rBEREE
5 PR 2 PR N ekl B E X YT MIEE X B
TRy BER I B ¥ T B4 MBS AbFE, [ EIX
ERERARE, [MNEX B2 ¥R, BFS
T B4 4b¥E, WEZEET BS 4F, Bl AHEES
T B4 F1 BS AbFE; A5 % 25 H00E 35 AR 5 R B N
wahn, FEEX Bl B RS, REKT
B4 F1 B5 4B, JTLIMEEIX BS bFEA MEHHKZ,
BEET B3 B, ST Bl A B2 48, B4
AbER R E T B2 AbEE, HREE ST Bl AR, B3
AEFERR R T B AR H S EERPE L X B4

Wb FERE 5T BS ALERAN, AR b B BE A bR R Y
IOTigm, FELEEX Bl AR = EHAK, BEMKT
B4 AbFEFN BS AbEE, YTINGEX BS AbFE = B,
BEET Bl AbFE,
22 TEEBESHEEZEELENRZETEN

REM

Jiti NS £ 5 2% EL A PR W 2 2R PR v A
MERARE (R4MES) o FEERLIEEE
FEXE IS, P AIB1 BRI, RN
87.98%H 76.76%, &% X A1B1 AbFE /3 BEAR
ZmT AlB4. A2B4. A2B5. A3B4 Al A3BS 4t
, HREEET AIBS AP, JLIHEEX A1B1 AbFE
TEET A1B4. A2B4 Fl A3B4 4b3E, B ET
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A1B5. A2B5 fil A3BS Ab#E, PEZEXRIENZER
ERANEE, TTINEX A2B2 bk, BEmT

EIE B A1B5. A2B5. A3B5 fllHR =25 EE () A2B4
L

R4 BEREXRINLE o SHRESHEBZEEEN~EMNK
Table 4 Yield traits of the interaction between fertilizer application
and planting density of Zhuangtang 6 in Long’an sugarcane area

s UPEs Hre i %6 RS G R P
Treatment Germination Tillering Plant height . Stalk Number of effective Yield Brix
rate (%) rate (%) (cm) diameter (cm) stalks (stalk/hm?) (t/hm?) (%)
AlBI1 60.13a 87.98aA 281.93a 3.08a 51 667abc 74.19bc 23.77ab
AlB2 65.71a 63.64abcAB 286.18a 3.12a 52 540abc 77.02abc 24.67a
AlIB3 69.30a 39.05cAB 284.67a 3.15a 54 524abc 84.11abc 23.98ab
Al1B4 65.00a 36.76cAB 291.31a 3.10a 55 317abc 86.23abc 24.28ab
AlIB5 55.91a 28.45¢B 294.84a 3.07a 55 556ab 85.21abc 24.02ab
A2B1 66.53a 66.40abcAB 282.89a 3.09a 50 714bc 71.73¢ 23.49b
A2B2 68.15a 53.14abcAB 279.78a 3.10a 53 095abc 73.98bc 23.55b
A2B3 64.56a 53.93abcAB 286.34a 3.11a 54 762abc 81.27abc 23.57b
A2B4 62.42a 43.26bcAB 280.16a 3.08a 55 794a 92.32a 23.63b
A2B5 56.37a 40.25cAB 283.76a 3.08a 55 476ab 89.96ab 23.49b
A3Bl1 65.07a 82.65abA 276.96a 3.04a 50 556¢ 74.87abc 23.92ab
A3B2 66.14a 64.98abcAB 278.27a 3.03a 52 38labc 83.00abc 23.95ab
A3B3 65.96a 52.68abcAB 291.89a 3.03a 53 651abc 83.16abc 23.54b
A3B4 63.86a 36.72cAB 284.27a 3.05a 54 524abc 88.45abc 23.86ab
A3B5 54.65a 37.26cAB 286.40a 3.07a 55 714a 91.44ab 23.93ab
RS OIMNEXRIHEEE 6 SHERESHEBZEEEN~EMHRK
Table 5 Yield traits of the interaction between fertilizer application
and planting density of Zhuangtang 6 in Jiangzhou sugarcane area
o i e P % HHES ) R E
Treatment Germination Tillering Plant height ' Stalk Number of effective Yield Brix
rate (%) rate (%) (cm) diameter (cm) stalks (stalk/hm?) (t/hm?) (%)
AlBI1 60.93a 76.76aA 182.97a 2.98ab 45 635¢dBCD 55.87ab 24.82a
Al1B2 63.70a 40.05abcAB 192.60a 2.98ab 52 143bcdABCD 65.25ab 24.51a
A1B3 60.18a 41.30abcAB 198.33a 2.93ab 55 571abcABCD 65.81ab 24.85a
AlB4 59.17a 18.50bcAB 193.07a 2.93ab 58 810abAB 77.40a 24.30a
A1B5 61.78a 9.17¢cB 202.60a 2.89b 62 778aA 74.83ab 24.45a
A2B1 62.80a 62.61abAB 191.23a 3.02ab 43 095dD 54.04ab 24.82a
A2B2 59.15a 45.70abcAB 186.85a 3.08a 50 635bcdABCD 59.93ab 24.80a
A2B3 68.07a 26.17bcAB 193.03a 2.94ab 55 952abABCD 71.01ab 24.70a
A2B4 61.82a 23.27bcAB 199.77a 2.86b 59 683abA 74.27ab 24.85a
A2B5 60.46a 7.59cB 195.05a 2.90b 60 397abA 74.88ab 24.70a
A3Bl1 64.00a 57.39abAB 179.67a 2.95ab 45 000cdCD 52.62b 24.79a
A3B2 57.14a 32.04bcAB 191.80a 2.98ab 51 587bcdABCD 64.04ab 24.50a
A3B3 59.47a 28.45bcAB 183.08a 2.95ab 56 032abABCD 65.73ab 24.95a
A3B4 58.86a 29.91bcAB 197.63a 2.92ab 57 857abABC 66.61ab 24.63a
A3B5 60.86a 10.92cB 200.52a 2.88b 62 381aA 74.02ab 24.63a

A 2 25 B A R B B I B (B R g
[X A2BS BEMIK T A2B4 AbHEAP) , [ 2 X ARG 1)
A2B4 Al A3B5 Kb 2% 5 T A2B1 Fll A3B1 Ab#E,
A1B5 AbFR R 2 5T A3B1 ADBE; VLN 2 X & it e

KF BS AbHIIN B E =T Bl ACEE, B4 AbELE
=T Bl AbFE,
FE22 BEIX A2B4 AbHEH = mim, BE S
%

RN

AIB1. A2B1 A1 A2B2 43, A3B5 kb~
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T A2B1 AbEE, YMIREX H =& A1B4 (P A
. T A3BL AR, Bk A1B4 ALERAMH RS
2 i o L S A B s R 22 XA
0 A1B2 b By, B3 A TIRAER) A3B3 4b#H
AT I % P AL B o VTN RE DX R P 2 AN

.
23 FEREESHEZERZR~EMHREX
a3t

X 6 5 AN R AL B 5 R AR 2 ™
PEREEAT A2 fr, £525R (B 1D BoR, BERE

VLM Jiangzhou

DXAT R BONH I 85 7 B 2 8 3 DUk, i
W I 5 0 B 5 ) 8 v RS T AR ) H TR w8 7R
BMATR] S 1 0, R 2% 38 A R R D A
RIFEAs H R RS A SR i ig =, 5
A BB A2 B O . VLI X /) BE R S 2
B E A, UL SO, AL AR
HIE R RO, R BEeR; 50 R X HAy
REEHTH B B 5 7P BER MR IEBOR, ARG
ARG H R B B A o A S8 = A 389 o 2
i, SRR AEEHCR A BTG,

— ‘ -0.66 0.14 -0.09 0.11
-0.31 ‘ -0.31 0.26 0.10
o 0.01 -0.23 -0.44"
<
=
g
~ 0.28 -0.20 -0.15
W
il
0.06 -0.03 0.05 -0.14 ‘
-0.14 -0.34" 0.14 0.08 0.10
L -0.14 -0.34° 0.14 0.08 0.10
H 25 3 iy =+ M EX HEFEE
Germination  Tillering Plant Stalk Brix
rate rate height diameter

0.13 orp  WHE . 1.00
Germination rate
INBER 0.30

0.67" s TEEE
Tillering rate

0.60
* ok *ﬂi%

& 054" Plant height 0.40
EY 0.20
=1

A @ Stalk diameter

-0.20
o HERE
-0.23 -0.47 Brix -0.40
g s 0.60
. Number of effective stalks
-0.80
PR
Yield -1.00
BHRER FrE
Number of Yield

effective stalks

xR F CxR” SRR P<0.05 F1 P <0.01 7K 3 AR A
“*” and “**” indicate significant and extremely significant correlations at P < 0.05 and P < 0.01 levels, respectively.

1
Fig.1

HHE 6 SAEIRIBESHERERZR~EMIREX T2

Correlation analysis of agronomic and yield traits of Zhuangtang 6

under different fertilizer application rate and planting density

24 AEREBESHIERENEFHES T
FHE% 6 FIER 7 v, FiorE 8 FE0hH I r= & 52 i
R, PHIRIG = B HERT S5 AL R B s A
HE (B4, BS) , PIREE (B2)  KEE (B1)
HEJUT-HEBHEAESS 10 A7 PAfa s REBIAH I = &5
W) AN 5], a2 i DX e = B HE R 4 A7 (0 #82 Hh B AT
RAEZH A, YOI BE X = i HERT 4 47 1 #02 AR A R
B A . NEBtRas g, P ORI HET 4 £
338 A3B5. A3B4. A3B2 fl A2B4 43, JTM
JE X ARG HERT 4 A2090 58 A3B5. A3B2. A3B3
A A2B4 b3 IS HESE 1 A7 B ER 2 A3BS 4b
T, R REXRE: A3BS AT BN 91.44 t/hm?,

BEAR T HESS | A7 A2B4 403 (92.32 t/hm?)
LR N 36 074.4 J6/hm?, & T A2B4 4b#E

(33793.2 7t/hm?) , G 6.75%, LR HEAS 2
L) A3B4 AbFE (35419.5 Jo/hm?) H9I 1.85%;
TN EE X A3BS Kb~ &l 74.02 t/hm?, Ik T-HEZE
1 i/ A1B4 4bFE (77.40 t/hm?) , L5 N
271902 JC hm?, =T A1B4 403 (21 384.00 7i/hm?),
W 27.15%, HeakaiHESE 2 A7 A3B2 b3

(24 710.4 yo/hm?) 4K 10.04% . 55 P HLR G
g5, A3BS WbFE B EA R R, HHATFH
R INEUS, R A3BS AR ) Fof A 250 5 R i A
HeEmfE.
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®6 BEREXTELEES TH~ERMESHT

Table 6 Analysis of yield and benefit under different treatment combinations in Long’an sugarcane area

R PRAHL PE it RRA Guhmt) SRR Gihmd  GHEGE Obhmt) GG

Treatment Yield Yle.ld Output value Fertilizer cost Cane seed cost Economic benefit Economlc. benefit
(thm?)  ranking (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?) ranking

A2B4 92.32 1 47 083.2 7200 6090 337932 4

A3B5 91.44 2 46 634.4 3600 6960 36074.4 1

A2B5 89.96 3 45 879.6 7200 6960 31719.6

A3B4 88.45 4 45109.5 3600 6090 35419.5 2

AlB4 86.23 5 439773 12 000 6090 25887.3 11

A1B5 85.21 6 43457.1 12 000 6960 24 497.1 13

A1B3 84.11 7 42 896.1 12 000 5220 25676.1 12

A3B3 83.16 8 42411.6 3600 5220 33591.6 5

A3B2 83.00 9 42 330.0 3600 4350 34 380.0 3

A2B3 81.27 10 414477 7200 5220 29 027.7 8

A1B2 77.02 11 39280.2 12 000 4350 22930.2 14

A3B1 74.87 12 38 183.7 3600 3480 31103.7 7

Al1B1 74.19 13 37 836.9 12 000 3480 22356.9 15

A2B2 73.98 14 37729.8 7200 4350 26179.8 9

A2B1 71.73 15 365823 7200 3480 25902.3 10

xR7 INEXTELEEE TH~ERME T

Table 7 Analysis of yield and benefit under different treatment combinations in Jiangzhou sugarcane area

b3 Fﬂi F%ﬁﬂﬁ FAE (Go/hm?) EE*JEEZF GOt/hm?)  FEFEA Go/mhm?) G5 Ot/hm?) ééiﬁ&kn’ﬁﬁﬂi
Treatment Yield Yle.Id Output value Fertilizer cost Cane seed cost Economic benefit Economl({ benefit
(thm?)  ranking (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?) ranking
AlB4 77.40 1 39474.0 12 000 6090 21384.0 8
A2B5 74.88 2 38 188.8 7200 6960 24 028.8 6
A1B5 74.83 3 381633 12 000 6960 19203.3 10
A2B4 74.27 4 37877.7 7200 6090 24 587.7 4
A3B5 74.02 5 37750.2 3600 6960 27190.2 1
A2B3 71.01 6 36215.1 7200 5220 23795.1 7
A3B4 66.61 7 33971.1 3600 6090 24 281.1 5
A1B3 65.81 8 33563.1 12 000 5220 16 343.1 14
A3B3 65.73 9 335223 3600 5220 24702.3 3
AlB2 65.25 10 332775 12 000 4350 16927.5 12
A3B2 64.04 11 32 660.4 3600 4350 24710.4 2
A2B2 59.93 12 30564.3 7200 4350 190143 11
AlBI1 55.87 13 28 493.7 12 000 3480 13013.7 15
A2B1 54.04 14 27 560.4 7200 3480 16 880.4 13
A3B1 52.62 15 26 836.2 3600 3480 19756.2 9
3 e JEEFALZE, T XZE1E B4 MBS AbH %
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Effects of Fertilizer Rate and Planting Density in Different
Sugarcane Areas on Yield and Economic Benefit of Zhuangtang 6

Luo Yawei', Nong Yonggian?, Su Zhiyou?, Yang Taiyi', Yang Cuifang",
Liu Limin', Lu Shanyu', Su Shuquan?®, Zhou Shan', Gao Yijing'

("Sugarcane Research Institute, Guangxi Academy of Agricultural Sciences/Key Laboratory of Sugarcane Biotechnology
and Genetic Improvement of Guangxi, Ministry of Agriculture and Rural Affairs / Guangxi Key Laboratory of Sugarcane
Genetic Improvement, Nanning 530007, Guangxi, China; 2Chongzuo Agricultural Science Research Institute, Chongzuo
530215, Guangxi, China; 3Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China)
Abstract To understand the effects of different fertilization rates and planting densities on yield and economic
benefit of Zhuangtang 6, and to determine the optimal fertilization level and planting density, field experiments
were carried out in Long’an cane area of Nanning and Jiangzhou cane area of Chongzuo. A two-factor split-
block design was conducted, with the main treatment (A) of fertilization. Three levels of 42% compound
fertilizer 3750 (high fertilizer, A1), 2250 (medium fertilizer, A2) and 1125 kg/ha (low fertilizer, A3) were set. For
secondary treatment (B), five planting densities were set: low density B1 (60 000 buds/ha), medium-low density B2
(75 000 buds/ha), medium density B3 (90 000 buds/ha), medium-high density B4 (105 000 buds/ha), and high
density B5 (120 000 buds/ha). The results showed that the yield of Zhuangtang 6 sugarcane increased with the
increasing planting density; however, there was no significant difference between yield and fertilization level.
The correlation analysis showed that the yield and tillering rate were negatively correlated in the two cane areas
(significantly in Long’an and extremely significantly in Jiangzhou), and yield was significantly positively
correlated with the number of productive stalks. The economic benefit of A3B5 treatment was the highest. The
yield of A3BS5 treatment in Long’an area of Nanning was 91.44 t/ha, with an economic benefit of 35 419.5
yuan/ha, which was 6.75% higher than that of A2B4 treatment with the highest yield of 92.32 t/ha. The yield of
A3BS5 treatment in Jiangzhou area of Chongzuo was 74.88 t/ha, with an economic benefit of 27 190.2 yuan/ha,
which was 27.15% higher than that of A1B4 treatment with the highest yield of 77.40 t/ha. Considering the
different water and fertilizer conditions and management levels of the two sugarcane areas, the suitable fertilizer
application rate for high-yield and high efficiency planting of Zhuangtang 6 is 1125-2250 kg/ha, and the

reasonable planting density is 10 500-12 000 buds/ha.

Key words Sugarcane; Zhuangtang 6; Fertilizer application rate; Planting density; Yield; Economic benefit
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