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Abstract: This study investigated the population stability and productivity of ratoon sugarcane through inter-varietal
replanting, aiming to provide agronomic insights for prolonging ratoon cycles and enhancing population stability and
productivity through improved cultivation management. Using the second ratoon crop of sugarcane variety Guitang 42
(GT) scheduled for replanting after mechanical harvest, replanting was done with the variety Guifu 98-296 (GF)
seedcanes (termed inter-varietal replanting) in the place where the cropping row was broken because of missing sugar-
cane stubbles, with the same untreated ratoon crop as the control (CK). Emergence rate, ratoon sprouting rate, plant
height, stalk formation rate, and cane yield in the first-year replanted GT ratoon sugarcane (R,), R,+newly planted GF
(GFy) (set the same CK as CK,), second replanted ratoon (R;), and R,+first ratoon GF (GF,) (set the same CK as CK3)
were evaluated. Economic benefits were analyzed across treatments. The results indicated that in the first year after
replanting, the GF, exhibited a emergence rate of 8§8.61%, which was significantly higher than that of R, and CK,. GF
demonstrated markedly greater plant height increment compared to CK; and R; but no significant difference existed
between CK; and R; between May and December. At the maturity stage, neither the stalk formation rate nor the cane
yield differences showed statistically significant between CK; and R,. However, the millable stalks in the sugarcane
population (R;+GF,) significantly increased to 62 265 per hectare, resulting in extremely significantly higher cane yield
with 24.60 tons per hectare or 35.34% increase over CK;. In the second year, the sprouting rate of GF; reached 260.48%,
which was extremely significantly higher than that in R, and CK,. Its plant height difference between May and Decem-
ber was also extremely significantly greater than that of CK, and R,, and there was no significant difference in that be-
tween CK, and R,. At the maturity period, the stalk formation rate and cane yield in CK, and R, were both significantly
lower than those in the previous ratoon crop, but the cane yield in the treatment R,+GF; was extremely significantly
higher than that in CK, by 4.62% with an increase rate of 161.75%. This indicated that the increased cane yield in vari-
ety mixed ratoon crop populations mainly came from GF. Economic benefit analysis showed that in the first year after
replanting, sugarcane farmers and sugar factories increased their income by 8164.88 Yuan/hm® and 17 655.00 Yuan/hm®,
respectively. After replanting treatment, the difference in increased revenue between the first and second years for sug-
arcane farmers and sugar factories was approximately 2.98 times. Replanting the elite sugarcane variety GF to the
ratoon cane of the main cultivated variety GT under mechanical harvesting conditions could effectively address the se-
vere problem of missing plants and broken rows caused by mechanical compaction. This approach significantly in-
creased the millable stalks in the sugarcane population, prolonged the ratoon duration by two more years, and showed a
noticeable increase in cane yield and income. Therefore, the replanting technology system of GF is worth promoting in
China’s sugarcane-growing areas.
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Tab. 1 Emergence rate, ratoon sprouting rate and stalk formation rate in sugarcane populations after replanting treatment
TR HIHEA R A ZEA i HH R R HRER B
Sugarcane  Millable stalk in previous  Replanting bud Seedling Emergence/ratoon Millable stalk  Stalk formation
population crop/(plants-hm?) /(buds-hm™?) /(plants-hm?) sprouting rate/% /(stalks-hm?) rate/%
GF, 22 650 20 070%° 88.61°° 16 590°¢ 82.65"
R, 52 815* 63323 86.48°" 45 675" 72.13%
CK, 51555 60919** 85.98°" 44 325" 72.76°4
GF, 16 590°® 53 656" 260.48"* 43 215" 80.54*
R, 45 675" 37 893 52.944¢ 24 180" 63.81¢
CK, 44 325 38 167°¢ 55.134¢ 24 435" 64.02°¢

E: FPIARRE FRERVNG PR BIRR 22 7B (P<0.01) FIZEH B (P<0.05),

Note: Different upcase and lowercase letters in the same column indicate extremely significant difference (P<0.01) and significant dif-

ference (P<0.05), respectively.
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Tab. 2 Difference of plant growth in sugarcane population
from May to December after replanting treatment

TR PR 7

Plant height difference
Sugarcqne 5 A 121 between May and De-
population May

¥k Plant height/cm

December cember/cm
GF, 50.43% 324.30° 273.87*
R, 59.24 308.70%8 249 .46
CK, 60.47* 310.20%® 24973
GF, 64.87** 338.60** 273.73**
R, 49.89" 303.608 253.71%®
CK, 51.18% 305.408 254.22%

T WA RE 58 NG 78R3 5] R08 22 500 3
(P<0.01) FIZES B (P<0.05).
Note: Different upcase and lowercase letters in the same col-
umn indicate extremely significant difference (P<0.01) and signif-
icant difference (P<0.05), respectively.
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Tab. 3 Comparative results of yield components and yield per unit of sugarcane population after replanting treatment

R A HREER EXE =1 LR HEE i B 5 CK MK T
Sugarcane  Millable stalk Stalk Plant Yield per unit  Single stalk weight Total production The growth percentage
population  /(stalks-hm™?)  diameter/cm height/cm /(t-hm™2) /(kg-stalk™) /(t-hm™2) compared with CK/%

GF, 16 590°° 2.44% 324.3% 23.40%° 1.41% 94.20* 35.34

R, 45 675 2.56™ 308.78 70.80°* 1.55"

CK, 44 325 2.61°4 310.28 69.60°* 1.57*4 69.60"®

GF, 43215* 2.46* 338.6% 61.80%* 1.40* 98.55* 161.75

R, 24 1808 2.66™ 303.6°8 36.75% 1.52%4

CK, 24 4358 2.65% 305.48 37.65% 1.54* 37.65

E: FPIAFE KRS FRRNG PR RS 2R IE S (P<0.01) FIZEREE (P<0.05),

Note: Different upcase and lowercase letters in the same column indicate extremely significant difference (P<0.01) and significant dif-

ference (P<0.05), respectively.
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Tab. 4 Brix and sucrose content in sugarcane populations
after replanting treatment

HREREA il i REWE ST
Sugarcane population Brix/°Bx Sucrose content/%
GF, 21.92%4 14,93
R, 22.65 15.61*
CK, 22.61* 15.64*
GF, 22.45 15.47*
R, 22.31* 15.36"
CK, 22.38* 15.40

TE = RIFUA R KRG FRERING 5 - 53 51 38R 28 540 35 ( P<
0.01) MZEF B (P<0.05).

Note: Different upcase and lowercase letters in the same col-
umn indicate extremely significant difference (P<0.01) and signif-
icant difference (P<0.05), respectively.
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Tab. 5 Agricultural economic benefit from sugarcane populations after replanting treatment

y =% > e . . 2
R e B e (] R»ﬁblﬂlf L JEA Agricultural cost/(Yuan-hm?) Bl
Sugarcgne Yield incgease Increased outplig seeilrz::r?elilagte HEFh 2% R B R N T 3% Benefit s
population /(t-hm™) value/(Yuan-hm™) /(t-hm™) Seedcane cost  Replanting cost Harvest labor cost /(Yuan-hm™)
R,+GF, 24.60 12 667.52 1.56 800.64 750.00 2952.00 8164.88
CK, 0 0 0 0 0 0 0
R,+GF, 60.90 31 668.00 0 0 0 7308.00 24 360.00
CK, 0 0 0 0 0 0 0
Bt 85.50 44 335.52 1.56 800.64 750.00 10 260.00 32524.88

4% 2019/2020,2020/2021 1 2021/2022 A4 2] V5 JRHREE SO 1 43 314 513.23 .514.94 F1 520.00 T/t S AMPE L 2% 750.00

Jo/hm? . R A T.2% 120.00 S/t it

Note: The data were calculated bosed on the average cane prices of 513.23, 514.94 and 520.00 Yuan/t, respectively, in 2019/2020,
2020/2021 and 2021/2022 milling seasons 750.00 Yuan/hm? for replanting, and 120.00 Yuan/t for harvesting labor fees in Guangxi.
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Tab. 6 Industrial economic benefits fron increased cane yield in sugarcane populations after replanting treatment

rae 24 N T
ggiﬁﬁi . $F’.: 2 il F’:*Ei 2 T(Ia%iit{ﬁal ?hizriiiiisiijg%
population Yield per unit/(t-hm ™) Sucrose content/%  Sugar yield/(t-hm ™) output/(Yuan-hm ) compared with CK/%

GF, 23.40 14.93 3.07 70 235.00 17 655.00

R, 70.80 15.61 9.70

CK, 69.60 15.64 9.56 52 580.00

GF, 61.80 15.47 8.27 76 328.00 47 212.00

R, 36.75 15.36 4.89

CK, 37.65 15.40 5.02 29 116.00

T 2 2020/2021 F12021/2022 FREFEI RS HI8 87.81%H1 86.54% K I~V (H AP F- 485 5 1 43 B8 5500.00 1 5800.00

Je/t e

Note: The data were calculated bosed on the average sugar recovery rate of 87.81% and 86.54%, and the sugar price of 5500.00 and
5800.00 yuan/t, respectively, in 2020/2021 and 2021/2022 milling seasons in Guangxi.
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