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Abstract: [ Objective | This study aims to investigate the impact of different planting slopes on the
photosynthetic characteristics, yield, and quality of sugarcane. By revealing the internal factors influencing
sugarcane growth and development under varying slopes, this study provides a theoretical basis for the
scientific and rational utilization of dry slope lands in southern regions. | Method | The sugarcane variety “GT
44" was chosen as the research object. Six different slope treatments (0° —25° ) were designed to study the
photosynthetic physiological characteristics of sugarcane during various growth stages,as well as changes in yield
and quality at the technological maturity stage.[ Result] From the tillering stage to the technological maturity
stage, the net photosynthetic rate (P,) and transpiration rate (T,) of sugarcane were significantly lower at
planting slopes of 15°=25° compared with those of the CK treatment , which were decreased by 8.08%-17.26%,
5.05%-9.78%, 71.87%—11.21%, and 14.19%-14.78%, 11.63%-21.87%, 7.36%—10.20%, respectively. Under
different planting slopes, sugarcane plant height, stalk length, stalk diameter, number of internodes , and number
of leaves were all significantly different from those of the CK treatment, with reductions of 7.69%-35.48%,
7.51%-27.17% ,9.68%—-25.81% , 7.50%—14.28% , and 13.55%—18.64% , respectively.In addition, the seedling
emergence rate and yield of sugarcane were significantly different from CK treatment, which decreased by
3.20%-15.0% and 1.89%—25.74% , respectively.The tiller rate and tiller stem rate were significantly different
from CK treatment only under 20°-25° treatment , which decreased by 4.28%,9.97%-10.12%.The single stalk
weight was significantly lower than that of the CK treatment by 10.71%-12.12% under the 15°-25° treatments.
The number of effective stalks was significantly lower than that of the CK treatment by 1.80%-15.13% under
the 10° -25° treatments. Except for fiber content, The brix of sugarcane juice, sucrose content of sugarcane
juice, apparent purity of sugarcane juice, sucrose content of sugarcane juice and gravity purity of sugarcane
juice decreased with the increase of planting slope.Compared with CK treatment, 10°-25 treatment decreased
by 0.54%-14.23%, 0.72%-15.94%, 0.79%-16.24% , 0.25%-2.35% and 1.68%—2.07%, respectively, and the
difference was significant. The fiber content in sugarcane increased with increasing planting slope, being
significantly higher by 10.56%-24.83% compared with that of CK treatment. [ Conclusion ] As the planting
slope increases, soil water and fertilizer loss intensifies, which inhibits the growth and development of
sugarcane. This reduction in growth leads to decreased photosynthesis, plant height, stem diameter, and other
related indicators, ultimately resulting in a decline in both sugarcane yield and quality.When the planting slope
exceeds 15° , the negative impact on sugarcane yield and quality becomes significant. Therefore, it is
recommended that the planting slope for sugarcane on dry slope lands should be less than 15°.
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Fig.1 Monthly average temperature and monthly precipitation for Qinzhou City in 2023
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Tab.1 Soil properties in 0-20 c¢cm before planting

st L = BER WAR (i’”ﬁ;’] ) (i’”f’] )
Treatment 0 (eoke ) (erke ) (mgekg ) (mecke D e Available

Organic matter ~ Total nitrogen Ammonium Nitrate phosphorus potassium
0°(CK) 521 1421 0.90 29.49 13.46 13.12 157.01
5° 5.12 13.96 0.94 29.64 13.12 12.66 155.53
10° 521 14.12 0.89 29.47 13.07 13.70 159.61
15° 5.28 13.52 0.85 2931 13.77 1331 161.58
20° 5.13 14.14 0.89 2931 1371 13.67 161.34
25° 5.15 13.91 0.87 28.94 13.23 13.74 155.14
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Fig.2 Effect of different planting slopes on photosynthetic rate(A) and transpiration rate(B) of sugarcane
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Tab.2 Effect of different planting slope on agronomic traits of sugarcane

4ib 3 P /em ZEfi/em Z5H/mm T[] £ %
Treatment Plant height Stalk height Stalk diameter ~ Number of internodes  Number of leaves

0°(CK) 368.33+6.24" 288.33+6.23" 26.72+0.70" 19.66+0.47" 10.33+0.47"
5° 340.00+8.16" 266.67+9.43" 26.84+0.47 19.00+1.41" 9.33+0.47"
10° 291.67+6.24° 260.00+21.60" 24.72+0.67" 16.67+1.25" 9.00+0.82"
15° 266.67+6.24" 235.00+4.08° 23.24+0.26" 17.00+0.82" 8.67+0.47"
20° 237.67+6.12° 206.67+4.71" 21.93+0.98 16.66+1.25" 8.33+0.47"
25° 258.33+13.12" 210.00+8.16" 22.91+0.99" 16.00+0.82° 7.67£0.47¢

RIRVING S5 R A HE R AE A AL B2 1] 2 535 135 K (P<0.05) .

Different lower case letters indicate that the differences between treatments are significant (P<0.05).
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*3 AEMERKENHEEEREBUHEEFHEM

Tab.3 Effect of different planting slope on sugarcane yield and yield component factors

AREER HRERLE -

DEERER % L kg

Ak 3 % TrBERI% (10’+hm™) (t-hm™)
Rate of millable Single stalk
Treatment Emergence rate Tiller rate Number of Theoretical
stalks from tillers Weight
millable stalk sugarcane yield
0°(CK) 58.70+0.94" 112.32+1.64° 52.62+1.73" 1.12+0.02* 92.58+0.78" 103.69+0.87"
5° 56.82+1.23" 111.86+2.19 52.63+1.54 1.11+0.01" 91.65+0.45" 101.73+0.50"
10° 54.30+0.57° 112.13+1.10° 52.50+0.49" 1.10+0.02" 90.91+0.09" 100.00+0.10°
15° 53.42+0.77° 109.07+0.38" 50.12+1.76" 1.00+0.07° 83.61+0.74° 83.61+0.74"
20° 50.62+0.57" 107.51+1.63" 47.30+0.92" 0.99+0.03" 79.84+0.25" 79.04+0.24°
25° 49.90+0.40" 107.52+2.15" 47.38+0.99" 0.98+0.01" 78.57+0.05° 77.00+0.05"

AR INE PRI F R A HE AR TE A AL B 22 0] 22 5735 W 257K (P<0.05)

Different lower case letters indicate that the differences between treatments are significant (P<0.05).

R4 RETEREXHE R RE T

Tab.4 Effect of different planting slope conditions on sugarcane quality indicators

HRELT YT /%  RETTEERE Bx  BEVFRENEM % REVEOLSERE/%  HORERERESN % RETHEISIEE/%

Trjjjnienl Sugarcane fiber ~ Sugarcane juice  Sugarcane juice  Sugarcane juice Sugarcane Sugarcane juice
content brix sucrose content visual purity sucrose content gravity purity
0°(CK) 11.80+0.09° 17.29+0.03" 14.86+0.04" 85.96+0.07" 14.53+0.03" 84.06+0.07"
5° 11.90+0.14° 17.25+0.06" 14.81+0.07* 85.87+0.08" 14.48+0.07" 83.96+0.08"
10° 11.94+0.03° 17.19+0.01 14.75+0.01" 85.81+0.09" 14.42+0.01" 83.85+0.08"
15° 13.05+0.08" 16.29+0.02° 13.77£0.01° 84.51+0.04" 13.45+0.01° 82.54+0.04°
20° 14.52+0.02" 14.87+0.04" 12.52+0.04" 84.18+0.12° 12.21+0.04" 82.07+0.11"
25° 14.73+0.17° 14.83+0.04" 12.49+0.03" 84.24+0.05° 12.17+0.03¢ 82.09+0.05"

ARG “FRE G B R A FEAREAS b B2 6] 22 5735 W 25 7K - (P<0.05) o

Different lower case letters indicate that the differences between treatments are significant (P<0.05).
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