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Abstract: The present study investigated the effects of chemical fertilizer reduction patterns on the growth, field propa-
gation efficiency, and fertilizer utilization rate of disease-free sugarcane original seedlings to provide a theoretical basis
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for the application of mulched drip fertigation, and to identify the optimal pattern for reducing fertilizer in the field
propagation of disease-free sugarcane original seedlings. Under the condition of drip irrigation management, six differ-
ent treatments were set: no fertilization (CKy), conventional fertilization (CK;), mulched drip fertigation Ty, (fertilizer
amount equated with CK,) and Tgg, T7o, Teo (20%, 30% and 40% reduction of the fertilization rate in T;o). A compara-
tive analysis was done on the main agronomic traits, total bud count per unit area, propagation efficiency, economic
benefit, and nutrient utilization rate during the field propagation of disease-free sugarcane original seedlings. The results
showed that the two-year average tillering rate in the treatment T,o, and Ty, was slightly lower than that in CK,. How-
ever, significant improvement was observed in the stalk formation rate, the number of buds per plant, and the number of
millable stalks compared to CK; Notably. T;o, and Tg, exhibited the highest values for the total number of propagation
buds, with averages 1.4809 million buds/hm”and 1.4779 million buds/hm’, respectively in two years, both significantly
exceeding the 1.3025 million buds/hm®in CK,. In contrast, there was no significant difference between T,y and CKj,
while Ty, had the lowest value of only 1.1705 million buds/hm?. T,g and Tgo showed the highest field propagation mul-
tiples of original seedlings, reaching 66.64 and 66.50 times, respectively, followed by T;, and CK, with propagation
multiples of 59.61 and 58.61 times, respectively, and T4y had the lowest propagation multiple of 52.67. Compared to CK,
without fertilization, T and Tgachieved the highest income increase, reaching 58 200 and 58 700 Yuan/hm?, respec-
tively, followed by T, with an income increase of 41 900 Yuan/hm® which was slightly higher than CK,'s 38 400
yuan/hm’; Ty, had the lowest income increase of only 25 100 Yuan/hm’. Regarding the fertilizer input-output ratio,
Tgohad the highest ratio of 1 : 21.89, significantly exceeding that of 1 I 17.36, while CK, had the lowest ratio of 1 :
11.45. Among all the fertilization treatments, CK; had the lowest utilization rates of nitrogen, phosphorus, and potassium
fertilizers. Furthermore, Ty, boasted the highest fertilizer utilization rates, with 51.57% for nitrogen, 27.37% for phos-
phorus, and 67.45% for potassium in two-year averages, which was 21.21%, 10.37%, and 23.13% higher than those in
CK,, respectively. In conclusion, for laterite soil with medium fertility, the mulched drip fertigation pattern Tg, per-
formed the best in field propagation efficiency and economic benefits for disease-free sugarcane seedlings.

Keywords: disease-free sugarcane original seedlings; mulched drip fertigation; reduction fertilization; propagation effi-
ciency; fertilizer utilization rate
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Tab. 1 Fertilizer amount of each treatment
I it F =
b3 Treatment Fertilizer amount/(kg-hm™?)
N P,0s K0
CKo Vs K +ANTE A 0 0 0
CKy VW K+ A A 270 135 180
Tioo V0 IHE M AN 270 135 180
Tso T W it N R 20% 216 108 144
T TR 30% 189 94.5 126
Teo TR 40% 162 81 108
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Tab. 2 Main agronomic traits in differentfertilization treatments of disease-free sugarcane original
seedlings for field propagation

I b I SR EXE EER & WZER
Year Treatment Survival Tillering rate/% Plant Stalk diame- Millable stalk Stalk formation
rate/% g 0 height/m ter/mm number/(10*-hm™?) rate/%
2022 CK, 98.17+1.61° 411.11421.47° 1.63+0.02¢ 20.48+0.21° 69.63+1.63¢ 63.24+1.84%
CK, 97.67+0.76" 582.54+7.27° 1.78+0.04™ 21.55+0.72° 91.4842.25° 62.17+0.86°
T100 98.50+0.50" 538.10+21.82% 1.84+0.07* 21.22+0.63% 96.85+2.97° 70.52+4.56™
Tso 98.33+1.04" 534.92+59.54% 1.82+0.04% 21.23+0.17% 96.30+1.81° 70.87+8.15a
Tro 97.83+0.29" 522.22+26.23° 1.75+0.07% 21.30+0.98% 90.37+0.85" 67.47+3.38%
Teo 98.83+0.76" 487.30+£15.31° 1.67£0.01¢ 21.02+0.38™ 84.91+1.40° 67.11£2.30™°
2023 CK, 97.83+0.29" 430.16+24.44¢ 1.59+0.05¢ 20.99+0.11° 73.15+3.31¢ 64.01+0.51"
CK, 98.67+0.76 601.59+33.78° 1.80+0.02% 21.3440.29* 94.91+0.89" 62.81+1.72°
Tioo 99.17+0.29* 571.43+£23.81% 1.84+0.05° 21.19+0.45° 99.07+1.40° 68.50+2.04
Tso 98.00+0.50" 568.25+26.23% 1.81£0.06% 21.22+1.09* 98.52+0.98* 68.16+3.38"
Tro 97.83+1.04" 542.86+14.29° 1.76+0.06* 21.174£0.99° 91.94+2.00° 66.36+£1.15™
Teo 98.50+0.87° 493.65+13.75° 1.71£0.02¢ 21.31%0.25° 84.26+2.36° 65.8943.04%

T WS A /NS S B3 m A B 22 5 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab.3 Seedcane yield and bud number in different fertilization treatmentsof disease-free sugarcane original
seedlings for field propagation
T Wbk BOFH A
kb Seedcane yield/t/hm? Number of buds per plant Number of buds/(10°*-hm?) Expand Prgpaga-
Treatment tion multiples
2022 2023 2022 2023 2022 2023 -4 Mean
CK, 48.27£1.33¢  51.91£3.37°  12.76£0.27°  13.19£0.17°  888.53£39.24°  964.44+40.90° 41.69
CK; 74.2745.52"  74.26£2.04"  13.36+0.26°"  14.57+0.13°  1221.74+£30.49*  1383.26+25.47" 58.61
Tio0 79.43£8.03* 80.57+4.27% 14.93+0.34° 15.30+0.14° 1446.25+74.51* 1515.49424.52*% 66.64
Tso 78.70+£1.13% 79.18+5.88% 15.12+0.61° 15.21+0.38" 1456.73+86.30° 1499.01+51.23° 66.50
T 71.06£4.60,  71.86£6.08"  14.56£0.54  14.50£0.34"  1315.58+41.00°  1333.68+50.65 59.61
Teo 62.35+£2.71° 64.65+2.81° 13.96+0.29" 13.72+0.20° 1185.45+38.34¢ 1155.60+28.32° 52.67

T SR G AN 5 B3R m A PR 22 53 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 4 Benefits from field propagation of disease-free sugarcane original seedlings with different fertilization treatments

AAXT CKo 3§k a5 HERHEEA = 1 He

fb 3 ﬂl%l{ﬁlf}‘i . , . HE*%EE/E , Increased benefit compared Ratio of input to
Treatment Seedcane income/(J7 JG-hm™?) Fertilizer cost/(JG-hm™) with CKo/(J7 75-hm ) output of fertilizer
2022 2023 2022 2023 -1 Mean 1) Mean
CK, 9.87+0.44¢ 10.72+0.45¢
CK, 13.57+0.34" 15.37£0.44° 3352.50 3352.50 3.84 1:11.45
Thoo 16.07+0.83° 16.84+0.27° 3352.50 3352.50 5.82 1:17.36
Tso 16.19+0.96° 16.66+0.57° 2682.00 2682.00 5.87 1:21.89
T 14.62+0.46" 14.82+0.56" 2346.75 2346.75 4.19 1:17.86
Teo 13.17+0.43¢ 12.84+0.31° 2011.50 2011.50 2.51 1:12.48

e RFEEE A R/NG PR BN 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 5 Utilization rate ofmain nutrients infield propagation of disease-free sugarcane original seedlings

with different fertilization treatments %

e A wEAE R
Treatment Nitrogen fertilizer Phosphorus fertilizer Potassium fertilizer
2022 2023 2022 2023 2022 2023

CK, 29.18+4.08° 31.54+3.32¢ 17.46+1.23¢ 16.53+0.94¢ 43.21+5.42°¢ 45.42+2.78°
To0 44.71£6.75™ 49.17+0.98 24.64+1.94% 25.44+2 .24 62.91+6.54™ 66.39+2.57°
Tso 49.70+0.33* 53.43+5.89" 27.2142.30° 27.5242.14° 66.78+6.61° 68.11+8.98"
Tx 43.95+5.94% 44.13+5.07% 25.80+2.50" 23.69+2.71% 53.99+9.84% 60.56£10.98"
Teo 36.94+3.19% 38.74+4.38% 22.12+1.17° 21.03+1.50° 45.63+5.00° 50.19+1.82%

e RAEEE A R/NG PRSI 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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