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Abstract: The present study revealed the effects of chemical fertilizer reduction patterns on growth, cane yield and fer-
tilizer utilization rate of sugarcane, in order to provide a theoretical basis for the application of mulched drip fertigation
and find out the best pattern to reduce fertilizer in sugarcane. Seven different treatments were conducted: no fertilization
(CKy), conventional fertilization (CK;), mulched drip irrigation + conventional fertilization (CK,), mulched drip ferti-
gation Tjg (fertilizer amount equated with CK;) and Ty, T79, Tso (20%, 30% and 40% reduction of fertilizer amount of
Ti00).- Main agronomic characters, cane yield, sucrose content, sugar yield, economic benefit and nutrient utilization rate
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of sugarcane were measured in the seven different treatments. The results showed that compared with CK;, the millable
stalk number in CK, increased significantly, the tillering rate, plant height, millable stalk number and stalk formation
rate in Ty were all improved significantly, the effective stalk number and stalk formation rate in Tg, and T, were im-
proved significantly. Compared with CK;, the cane yield in CK,, Tjo, Tgo and T5, increased significantly by 13.64%,
32.20%, 27.00% and 20.18%, respectively. In the different drip fertigation treatments, there was no significant differ-
ences for cane yield between Tyoy and Tgo, but the cane yield for T;, and Tg, decreased significantly in contrast to Tgo.
There was no significant difference in sugar content among the different drip fertigation treatments. The change trend of
sugar yield and cane yield among the treatments was consistent. Sugar yield in T,oy and Tgy was higher than that in other
treatments, and there was no significant difference between that in T;oy and Tgo. Compared with CK;, the net benefit in
Ti00 and Ty, increased significantly by 4534.4 yuan/hm’ and 3953.8 yuan/hm’, respectively. The net benefit in Ty, and
Teo decreased significantly compared with Tig, and the net benefit in Ty was even 2350 yuan/hm2 lower than that in
CK,. The fertilizer utilization rate of all drip fertigation treatments was significantly higher than that of CK;, and the
average utilization rates of nitrogen, phosphorus and potassium fertilizers in Tg, were the highest in all the treatments,
reached 48.36%, 27.70% and 68.95%, respectively, which was 28.42, 17.95 and 30.71 percentage points higher than that
of CK,, respectively. Overall, in the middle fertility of laterite soil, the application of mulched drip fertigation pattern

for Ty, could obtain ideal cane yield and benefit.
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Tab. 1 Fertilizer amount of each treatment
e I 53t
H Fertilizer amount/(kg-hm ?)
Treatment
N P,0Os K,O
CK, 0 0 0
CK, 375 180 270
CK, 375 180 270
Thioo 375 180 270
Tso 300 144 216
Too 263 126 189
Teo 225 108 162
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Tab. 2 Main agronomic traits of sugarcane in different fertilization treatments

" . 4% bYE B
%rﬁ AL i o . 6}5&1 o # I.E'J Stalljdtime— Millafl:istali&num- Stallfiforrjation

ear Treatment Emergence rate/%  Tillering rate/%  Plant height/cm ter/mm ber/(10° plant-hm2) rate/%

2019 CK, 77.21+£4.02° 69.80+4.34° 275.73+7.28° 21.88+1.19° 50.60+0.87° 57.90+0.60°

CK, 78.60+2.92° 113.51x1.21° 289.35+3.76" 25.43+1.25° 64.59+2.28¢ 57.69+1.03°

CK, 81.25+4.15° 123.92+2.46™ 290.85+£4.20"  25.52+1.52° 71.71£2.33¢ 59.10+0.46°

To0 78.79+2.50° 137.47+4.48" 294.01+7.79° 24.73+1.24° 79.79+1.28° 63.94+0.31°

Tso 80.97+2.14° 125.04+2.61° 289.66+3.15®  24.60+1.53° 77.69+1.62" 63.91£1.13%

T 79.16+1.48" 115.49+1.24° 289.75+£4.72°%  25.19+1.04° 73.09+1.66" 64.21+0.35°

Teo 78.69+4.47° 115.92+9.63° 286.65+7.15 24.51=1.41° 69.69+2.09 61.56+1.11°

2020 CK, 75.58+3.24° 64.57£0.91¢ 271.17+6.75° 21.72+1.08° 45.16+1.11¢ 54.45+0.96°

CK, 77.71£2.19° 113.89+6.69™ 284.70+3.81° 24.33+1.38" 62.14+1.38° 56.06+0.69"

CK, 80.42+5.81° 121.32+8.81°"  288.11+4.93"  24.55+1.17° 70.91+1.51° 59.87+2.82°

Too 79.31£2.01° 135.66+5.73° 289.91£6.02° 25.09+1.23° 80.72+0.80° 64.75+0.88"

Tso 79.16+2.15° 132.72+6.59® 290.34+6.26 25.15+1.34° 79.20+2.45° 64.47+2.37

Tao 80.36+3.71° 119.41£10.40™  285.50+3.39" 24.75+1.13° 76.81+2.80° 65.36+0.86°

Teo 81.19+2.72° 110.94+6.14° 284.53+5.40° 24.80+1.16° 67.22+3.21% 58.82+0.22"

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 Cane yield, sucrose content and sugar yield in different fertilization treatments

b HrEr= & Cane yield/(t-hm™) WM Sucrose content/% 7R Sugar yield/(t-hm ™)

Treatment 2019 2020 2019 2020 2019 2020
CK, 57.75+1.19¢ 53.24+1.31° 12.24+0.57¢ 13.14+0.72° 7.07+0.11¢ 6.99+0.13"
CK, 81.45+1.25° 85.80+1.90¢ 12.73+0.51% 14.33+0.93" 10.37+0.36° 12.30+0.50°
CK, 93.75+1.52° 96.30+2.05° 13.68+0.74° 14.56+0.79* 12.34+0.68° 14.02+0.42°
Tio 108.30+1.24° 112.80+1.11° 13.57+0.81° 14.48+0.65° 14.29+0.39° 16.33+0.17°
Tso 104.11%1.53° 108.30+3.35% 13.35+0.73° 14.35+0.65" 14.25+0.52° 15.54+0.44%
Tx 96.75+1.04° 104.25+3.79" 13.16+0.67% 14.29+0.70" 13.13+0.51® 14.89+0.41%
Teo 90.75+1.41° 89.40+4.27%¢ 13.19+0.63% 14.58+0.72" 12.1140.54° 13.0440.59%

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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AR T CK, 4> B4R 5 4534.4, 3953.8 J0/hm’,
MM Tgo 5 Tioo ZEUNZSIA) TC B E 2R, T =
HE 30%F1 40%H 4l 25 4598020, Too Fl Teo 5
CK, Z A2l 25 7o i 3% 22 5, Horp Teo PHAFE V4540
W8 CK, /b 2350 JG/hm?,

x4 AEMEIELETHEZFNE

Tab. 4 Economic benefits of sugarcane production in different fertilization treatments

J6/hm?

AR CK s

Ab3H Hﬁllﬁl.fﬁ HE.*%EE/F . M{EBM\ Al Increased benefit
Treat- Sugarcane income Fertilizer cost ~ Drip irrigation cost Net benefit compared with CK,
ment 2019 2020 2019 2020 2019 2020 2019 2020 I{H Mean
CK; 28508.4£1007.1° 30028.5£664.6° 4725 4725 23 783.4£1007.1° 25 303.5+664.6™

CK, 32813.2£1066.4° 33 704.5+£718.9° 4725 4725 5530 5530  22558.2+£1066.4° 23 449.5+718.9° -3446.0

Tio 37 905.6+608.3" 39 480.3+389.4° 4725 4725 5530 5530 27 650.6+608.3" 29 225.3+389.4" 4534.4

Tso 36436.2+761.7° 37905.6£1174.0™ 3780 3780 5530 5530 27 126.2+761.7" 28 595.6x1174.0° 3953.8

Ty 33862.5+771.1" 36486.5+1327.7° 3308 3308 5530 5530 25025.0+771.1" 27 648.9+1327.7% 1508.7

Teo  31763.3£950.3° 31291.2+1495.0¢ 2835 2835 5530 5530 23398.3£950.3° 22 926.2+1495.0° -2350.0

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 Nutrient use efficiencies of sugarcane in different fertilization treatments %
by &N Nitrogen fertilizer % HE Phosphorus fertilizer HPAE Potassium fertilizer
Treatment 2019 2020 2019 2020 2019 2020
CK, 18.29+1.12° 21.58+1.07¢ 9.35+0.51¢ 10.14+0.75¢ 35.49+3.11¢ 40.99+0.99°
CK, 26.98+1.79¢ 29.33+3.38° 15.62+1.56° 16.60+0.84° 48.14+3.32° 52.07+3.33°
Tioo 43.42+1.85" 47.05+3.65° 23.67£1.91%° 24.66+0.99" 65.75+2.51° 67.33+2.12°
Tso 46.43+0.60° 50.28+4.59" 27.45+0.34° 27.94+1.75° 67.21+3.86" 70.69+2.75°
T+ 40.81£2.52" 47.51+£5.22° 24.01£2.15% 26.92+2.00° 63.00£1.31% 67.41+0.84°
Teo 37.69+1.79° 39.09+6.60° 18.96+3.23% 19.56+2.28° 54.26+4.28" 55.29+5.37°

P<0.05

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