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Effects of Pesticide Application via Under-mulch Drip Irrigation on
Propagation Efficiency of Disease-free Sugarcane Original Seedlings
and Control Efficacy Against Above Ground Pests
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Abstract: The study conducted a two-year field experiment to explore the effects of pesticide application via un-
der-mulch drip irrigation on the control efficacy of major pests and comprehensive benefits in the field propagation of
disease-free sugarcane original seedlings. With no pesticide application as the control (CK), four treatments were simulta-
neously set up, two drip irrigation pesticide application treatments (T, and T,: applying 40% chlorantraniliprole-thiametho-
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xam WG via drip irrigation 3 times and 2 times, respectively), one unmanned aerial vehicle (UAV) spraying treatment
(T5: spraying 40% chlorantraniliprole-thiamethoxam WG 2 times), and one conventional root application treatment (T,:
applying 4% imidacloprid-bisultap GR 2 times). A comprehensive comparative analysis was performed on indicators
such as the control efficacy against sugarcane borers, thrips, and aphids, as well as the propagation efficiency and eco-
nomic benefits of disease-free sugarcane original seedlings, aiming to provide a theoretical basis for scientifically guid-
ing sugarcane elite seed propagation bases to utilize existing under-mulch drip irrigation systems for efficient and eco-
nomical control of major pests. In the early stage of seedling propagation, the two drip irrigation treatments (T, and T,)
exhibited the best control efficacy against the rate of borer-induced dead heart seedlings, reaching over 76.00%, with the
dead heart seedling rate controlled below 1.20%, which was significantly lower than that of other pesticide treatments.
In the middle and late stages of propagation, UAV spraying T; showed the highest control efficacy against the rate of
borer-damaged plants, reaching 72.00%, followed by the two drip irrigation treatments T, and T, with control efficacy
ranging from 61.00% to 66.00%. Specifically, except that the rate of borer-damaged plants of T; was significantly lower
than that of T, in the 2023 experiment, there was no significant difference in the rate of borer-damaged plants between
T; and Ty, T,. Conventional root application T, had the lowest control efficacy, and the rate of borer-damaged plants was
significantly lower than that of other pesticide treatments. In terms of the rates of borer-damaged internodes and
borer-damaged buds, drip irrigation treatment T, (applied 3 times) showed the highest control efficacy, both reaching
over 82.00%, with the rates of borer-damaged internodes and buds controlled below 0.73% and 0.28%, respectively,
which were significantly lower than those of other pesticide treatments. For the two foliar pests (thrips and aphids),
UAV spraying T; showed better control efficacy than other treatments, reaching over 70.00%, but there was no signifi-
cant difference compared with the two drip irrigation treatments. In terms of seedling propagation efficiency, drip irriga-
tion treatments T, and T, had the highest number of effective buds, reaching 138.71x10%,136.53x10* buds per hectare,
respectively, which was more than 6.12% higher than that of conventional root application Ty, but there was no significant
difference compared with UAV spraying T;. In terms of comprehensive propagation benefits, compared with CK, drip irri-
gation treatments T, and T, had the highest increase in net income, reaching 31 300, 30 400 yuan/hm’, respectively, with an
input-output ratio of above 1 : 30, which was much higher than the input-output ratio of approximately 1 : 21 for UAV

spraying T; and conventional root application T,. Comprehensively, applying 40% chlorantraniliprole-thiamethoxam
WG via drip irrigation 3 times can sustainably and efficiently control borers, thrips and aphids, balances propagation
efficiency and benefits, and has the lowest rate of borer-damaged internodes in seed canes. Thus, it can be used as the
optimal scheme for controlling above-ground pests in the field propagation of disease-free sugarcane original seedlings.
Keywords: disease-free sugarcane original seedlings; under-mulch drip irrigation; sugarcane borer; control efficacy;
propagation efficiency
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Tab. 1 Application methods and dosages in different treatment groups
Qb FE Treatment Jifi FH )71 Application method i AR 25 Apply pesticide JH 4 Dosage/(g-hm™?)
T THE 2 40% 5 HL - WE LB WG 1200 (43 3 Wi )
T, THHE N2y 40%5 R -E LR WG 1200 (4% 2 Wit )
T, SN 40% 5 He - WE HU%E WG 1200 (432 it )
T4 ARt 4%0k HL - 2% B GR 120x10° (43 2 Wit )

CK itz
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Tab. 2 Control efficacy of different pesticide application treatments against sugarcane borers in disease-free
sugarcane original seedlings during early-stage field propagation

2022 2023
Lt o -
Treatment il 36 IREESE S il T 38 PR ES
Rate of dead heart seedling/% Control efficacy/% Rate of dead heart seedling/% Control efficacy/%

T, 0.97+0.32°¢ 77.69 1.20+0.26" 76.77
T, 0.70+0.26°¢ 83.85 0.87+0.21°¢ 83.23
T, 1.80+0.36° 58.46 1.90+0.46" 63.23
Ty 1.97+0.55° 54.62 1.83+0.25" 64.52
CK 4.33+0.57° 5.17+£0.93*

I SR FR/NG FEERR 225 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 3 Control efficacy of different pesticide application treatments against sugarcane borers in disease-free
sugarcane original seedlings during mid-late field propagation

i 3 fk Borer-damaged plant

i35 Borer-damaged internode

I3 2§ Borer-damaged bud

o AR K R B R PR Wk 5 DA
Year Treatment Borer-damaged plant Control effi- Borer-damaged Control effi-  Borer-damaged bud  Control effi-
rate/% cacy/% internode rate/% cacy/% rate/% cacy/%

2022 T 7.57+0.31° 66.76 0.73+0.02¢ 84.49 0.28+0.02¢ 82.78
T, 8.10+0.46° 64.42 1.38+0.13° 70.58 0.46+0.02° 71.18
T; 6.33+0.51° 72.18 1.17+0.07° 75.10 0.51+0.07° 67.89
T, 12.07+1.47° 47.00 2.52+0.09° 46.34 0.84+0.07° 47.77
CK 22.77+1.36° 4.70£0.11° 1.60+0.09"

2023 T, 7.23£0.81° 64.01 0.69+0.04° 85.41 0.26+0.04° 84.01
T, 7.80+1.08° 61.19 1.34+0.10° 71.89 0.40+0.03° 75.79
T; 5.57+0.32¢ 7231 1.12+0.05° 76.52 0.40+0.02° 75.56
T, 11.33+0.57° 43.62 2.39+0.18° 49.80 0.81+0.02° 50.75
CK 20.10£1.57° 4.76+0.31° 1.2240.08°

T AP R/NG FRERR A — 4 22 57 B3 (P<0.05).

Note: Different lowercase letters in the same column indicate significant difference in the same year (P<0.05).
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Tab. 4 Control efficacy of different pesticide application treatments against sugarcane borers in disease-free
sugarcane original seedlings during field propagation
% Ty Thrip 43 Aphid
G0 oS}
Year Treatment FUBRE T AL BIRGEYES HEBRE UiRGEYES
Number of thrips per plant Control efficacy/% Infested plant rate/% Control efficacy/%
2022 T, 9.43+1.07" 64.22 4.67£0.15° 65.00
T, 7.73£1.33¢ 70.67 4.50+0.26° 66.25
T, 6.50+2.74° 75.35 3.67£0.21° 72.50
T, 13.07+2.06 50.44 4.33+0.35 67.50
CK 26.37+4.20° 13.33+0.40°
2023 T, 7.23+0.81% 55.89 3.83+0.64° 67.61
T, 7.13£0.84% 56.50 3.00£0.61° 74.65
T; 4.37+1.89° 73.37 2.67+£0.29° 77.46
T, 9.03+£3.03" 44.92 3.33£0.38" 71.83
CK 16.40+1.85% 11.83+0.32°

e FFIAR/NG FREROR R —4E 22 53 B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference in the same year (P<0.05).
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Tab. 5 Effect of different pesticide application treatments on main agronomic traits of disease-free
sugarcane original seedlings in field propagation

PR WU N TR B e v 25 PR 4 R =251,

iy s E Y& AR BRI AR HEXT CK 4 Jim H )
Year Treat- Plant height/m Stalk diame- Number of gnillaEle Number of buds Number oﬁmillfizble Increase ratio relative

ment ter/mm stalks /(10”-hm™) per plant buds/(10"-hm™) to CK/%
2022 T, 1.78+0.03* 20.65+0.72° 94.72+2.78° 14.75+0.09° 138.71+3.32° 26.56

T, 1.84+0.07° 20.62+0.97° 94.63+4.59° 14.78+0.06° 137.98+7.25° 25.89

T; 1.81+0.04° 20.76+0.80° 91.8542.52 14.83+0.14° 134.62+4.97%° 22.82

Ty 1.75+0.06" 20.70+0.46° 88.40+5.26" 14.74+0.17° 127.08+8.64° 16.24

CK 1.77+0.10° 20.66+0.21° 77.95+4.08° 14.68+0.27° 108.98+3.70°
2023 T, 1.79+0.02° 20.82+0.34° 92.79+1.45° 14.82+0.14° 136.53+0.89° 27.03

T, 1.81+0.04° 20.69+0.20° 92.84+0.94° 14.80+0.07° 135.60+2.03° 26.17

Ts 1.78+0.08* 20.82+0.38° 90.35+£2.77° 15.01+0.23° 134.06+3.67% 24.74

Ty 1.81+0.05* 20.99+0.75° 88.80+2.73" 14.85+0.11° 128.72+4.59" 20.05

CK 1.84+0.04° 20.72+0.23° 75.11£2.15° 14.92+0.10° 106.71£3.59¢

e FAIAR/NE FRFORE —F 27 BE (P<0.05). ARCEFECY BRI IR S I IE 2535 Fh2F 5 10 Fh 20 80

Note: Different lowercase letters in the same column indicate significant difference in the same year (P<0.05). The number of effective
buds refers to the number of seed buds obtained by excluding the seed buds containing stem borer-infested stem nodes from the total number
of buds.
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RO, 2a 439k 138.71x10*, 136.53x10°
ZE/hm?, 49 CK 42T+ 26.56%F1 27.03%; T, 5
T A BRAYA RZEROR 2 (8 130x10° ZF/hm*),
B T, 225 KR53 5 Ty A0 P PR R 3T A4
BREEBAE 2 a P B EEKT 7). T,, HE
CK 55T 16.24%F1 20.05%, $EFHRCHR %
KT Ti. Tao

242 @i ik 6 nLEH, i
ZERI . BRSNS, TRERZ T F T, 4b
MRS S e, A 15 Jiot/hm?, BEET
T, W03, 5 Ty EERARE, TR
MR B IR RS, FTLA T, Fl Ty AR AT DAFIKAE

NG FHIRI A TT R, Ty AbTRES & R B T 16 7 Il
DU S BRE 1E AURIR) 258 it 2y, 240753
INESME A, it 25 AR 2550 A (960 T
/hm® ), T3 AR AYHE 24 AR R 25770 AR (960 J6/hm”)
b BTN 2 Y RBTELRAS BV 150 J6/hm?),
HE55 1260 J0/hm’ o BURN LI 85 IR IIZG BAS IR 1R
WEEMi S, 5 CK MIH, #50t2h Ab Bl il 2545
ER N, o T A E A IR B IR B K, A 3.13
Jiot/hm*; T, KB, b 3.04 JioG/hm’; Hik
o T3 M T, Ab 38, 435008 2.74 J5 50/hm* Fi1 2.05 J7
Je/hm’, FERA G EC L, T AP, iAF] T
1:32.65, T{AbHRAK, {001 : 2141,

x6 AREHLGEHERSRERMEBET EHRE
Tab. 6 Benefits from field propagation of disease-free sugarcane original seedlings with different
pesticide application treatments

Tt 24 A

e 32 o y &L&
e A - AHXT CK B i 25 G A
b7 Seedcane income/(10* yuan~hm’2) Pesticide application Increased net benefit com- IE HBEA) um_[. £
Treatment cost/(yuanhm ?) pared with CK npu.t—'(ziutput 1ra tio o
2022 2023 2022 2023 /(10* yuan-hm™?) pesticide application
T 15.41+0.37° 15.17+0.10* 960.00 960.00 3.13 1:32.65
T, 15.33+0.81° 15.07+0.23* 960.00 960.00 3.04 1:31.69
T 14.96+0.55% 14.89+0.41% 1260.00 1260.00 2.74 1:21.75
T, 14.12+0.96° 14.30+0.51° 960.00 960.00 2.05 1:21.41
CK 12.11£0.41¢ 11.86+0.40°

E: FSIARNGFRRREREE (P<0.05), MBI =R 22 E-RBUSA, b Fp 257 (B8 IR 2R RO 3, R 2 e
R ZEFE LR 67 500 ZF/hm?, FhZEMHE A 9000 Jo/hm?, BIEAZEE 1333.3 JL/TEF, SRUURA (H TSR ISR BROAEZF B nl DR Bt )
209 2222 JUOTEF, BERCEE LN 11111 JB/J1 2

Note: Different lowercase letters in the same column indicate significant difference (P<0.05). Seedcane income = Seedcane output value
+ Harvesting cost, The output value of seedcane is calculated based on the number of buds. The subsequent planting of disease-free seed cane
is done at a rate of 67 500 buds/hm?, with the seedcane price of 9000 yuan/hm?, which translates to a single bud output value of 1333.3 yuan
per 10 000 buds. The harvesting cost (cutting into single or double bud segments after harvesting in the field) is approximately 222.2 yuan per

10 000 buds, resulting in the seed cane income of approximately 1111.1 yuan per 10 000 buds.
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