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Abstract: This study was conducted to explore the cumulative demand of nitrogen, phosphorus and potassium in dis-
ease-free sugarcane original seedlings, and provide reference for the nutrient management in the process of field propa-
gation of disease-free sugarcane original seedlings. The growth of the disease-free sugarcane original seedlings of
Zhongtang No. 1 in 2020 and 2021 was investigated, and the biomass and contents of nitrogen, phosphorus and potas-

K BEE 2022-10-31; fEEIHER 2022-11-16

EEWE JRMEEARTI (R AA22117003 ); EIRESH LRI E (No. 2020YFD1000600 ),

EZBN  BIRUE (1993—), 2o, Lo, WFoEJrm . BRI A, =il {F1E#H ( Corresponding author ): #4M5 ( YANG
Benpeng ), E-mail: y-bp@163.com,



%1 PR R T SR i T 8] 55 3 o e b R 5 R O R 9 i B SR B AR 69

sium in roots, stems and leaves at various growth stages were determined for further analysis of the accumulation, phase
absorption and daily absorption rate of nitrogen, phosphorus and potassium. It took 6 to 7 months for disease-free sug-
arcane original seedlings to reach 15 stem nodes from temporary planting of seedlings to the best harvest of seed canes.
From July, August to late September (stem 1 to 2), the growth of sugarcane stems was the fastest. The cumulative in-
crease of dry matter was the fastest in stem 4 (late October to late November), and this is the key stage of biomass ac-
cumulation. During the whole growth period of the disease-free sugarcane original seedlings, the content and accumula-
tion of each element from high to low were potassium > nitrogen > phosphorus. Among the organs of roots, stems and
leaves, leaves and stems always had higher nitrogen, phosphorus and potassium contents. The accumulation of nitrogen,
phosphorus and potassium was mainly stored in the leaves before the stem elongation stage 1, and then mainly stored in
the stems. The nutrient uptake rates of nitrogen, phosphorus and potassium at the seedling stage and tillering stage was
24.84%, 26.18% and 27.74%, respectively, and it was 55.54%, 58.61% and 52.30% at the stem 1 to 3 (late July to late
October), while 19.62%, 15.20% and 19.96% during stem 4 and 5 (late October to late December). Reasonable fertiliza-
tion can be carried out according to the phase absorption of each element, thereby improving the quality and economic
benefits of disease-free sugarcane seedlings production. The demands of nitrogen, phosphorus and potassium in the
breeding process of disease-free sugarcane original seedlings were clarified, which would provide a reference for the
scientific and reasonable fertilization in large-scale field propagation of disease-free sugarcane original seedlings in the
future, and improving the efficiency of the propagation and nutrient utilization of disease-free original seedlings.
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Tab. 1 Growth status of disease-free sugarcane original seedlings at different stages

A K R B H 1] Date ZX795 % Stem node number ¥k Plant height/cm

Growth stage 2020 2021 2020 2021 2020 2021
fEtE 06-15~07-10 06-03~06-28 / / / /
il 07-10~07-20 06-28~07-08 / / 19.40¢ 19.33¢
4y BEM 07-20~07-31 07-08~07-19 / / 47.73f 49.67"
Z 1 07-31~08-31 07-19~08-19 4 3 88.77¢ 96.00°
22 08-31~09-30 08-19~09-18 8 7 119.33¢ 111.33¢
234 09-30~10-31 09-18~10-19 11 10 128.54¢ 149.33¢
£ 4 10-31~11-30 10-19~11-18 13 13 153.00° 161.00°
25 5 44 11-30~12-31 11-18~12-19 15 15 169.63" 174.67"

P<0.05 /

Note: Different lowercase letters in the same column indicated significant difference at different growth stages (P<0.05). / means num-

ber of stem nodes, plant height not measured.

WIT Y i BRI KA, M2 A KT
T BRI, S T R R B (R 2),
H R R AN TR R B, AR
SR, FEA R RER R, 2 a
A F W AE s o A R B WA 3.89% F
5.58%. it H e M 2 SRR v O AR 4R ARG
AR, WAFTUTYEE 2 a WERBE
446.13, 46430 g/tk, HHLIZE 4 BT e RN
Hahngee, SN T 143.49. 134.82 g/tk, MM
7 e BN 9.78% . 8.56%.
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Tab. 2 Dry matter weight and proportion of disease-free
sugarcane original seedlings at different growth stages

AR TR : i Lt Proportion/%
Growth Dry matter mass/(g-plant )
stage 2020 2021 2020 2021

T 6.08¢ 8.608 0.41¢ 0.55¢
o3 BEH 51.03" 79.26 3.48° 5.03
ESE 107.09° 122.18° 7.30° 7.76°
222 4 196.23¢ 219.14¢ 13.37¢ 13.92¢
EXE 255.78° 268.82° 17.43°  17.07°
Z4 il 399.28° 403.64° 27.20° 25.64°
254 452.21° 472.90° 30.81°  30.03°
P<0.05

Note: Different lowercase letters in the same column indi-
cated significant difference at different growth stages (P<0.05).
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Tab. 3 Changes in nitrogen, phosphorus and potassium content in disease-free sugarcane original
seedlings at different growth stages g/kg

KRB & ¥r i Nitrogen content fif & = Phosphorus content #45 H Potassium content

Growth stage 2020 2021 2020 2021 2020 2021
Wi 29.53¢ 33.46° 6.52" 7.18° 29.46¢ 27.27"
53 BEL) 4]1.48" 52.33° 11.15° 12.48" 48.19° 49.85"
Z 37.75° 46.98" 10.43° 10.51° 43.68" 48.97*
R 35.51¢ 42.82° 9.64° 9.31° 36.03¢ 42.61°
2534 31.85¢ 38.11¢ 9.16° 8.46¢ 30.45¢ 38.07°
24 23.82f 28.44" 7.28° 7.12¢ 23.64¢ 34.28¢
25 23.74" 29.11° 6.40" 7.09¢ 21.11° 29.97°

P<0.05

Note: Different lowercase letters in the same column indicated significant difference at different growth stages (P<0.05).
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Fig. 1 Comparison of the relative contents of nitrogen,
phosphorus and potassium in roots, stems and leaves of
disease-free sugarcane original seedlings
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Fig. 2 Changes of nitrogen accumulation in roots, stems and leaves of disease-free sugarcane original seedlings
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Fig.3 Changes of phosphorus accumulation in roots, stems and leaves of disease-free sugarcane original seedlings
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ERR . B BRI R B, B AR
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Fig.4 Changes of potassium accumulation in roots, stems and leaves of disease-free sugarcane original seedlings
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Tab. 4 Phase absorption amount and daily absorption rate of nitrogen, phosphorus and potassium at different growth stages
of disease-free sugarcane original seedlings

ERE % Bt W Wi B Phase absorption amount/(mg-kg™") H % Yz % Daily absorption rate/[mg-(plant-d)™']
Efﬁi N P,05 K,0 N P,05 K,0
stage 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
T 114.62°  197.69°  24.46° 48.99%  104.69¢ 159.76"  11.46° 19.77°¢ 245 490 10.47° 15.98°
JYEEI 648.96™ 1531.31° 203.45°  374.09°  801.70° 1571.52* 59.00° 139.21° 18.50° 34.01° 72.88" 142.87°
218 71215 581.90% 217.55°  111.16*0  838.03"  74532' 2297° 18.77°¢  7.02° 3.59° 27.03°  24.04
ZE28] 1187.88*  1518.42° 317.59°  364.31° 1117.94° 1366.23° 39.60°  50.61° 10.59° 9.79" 37.26" 45.54°
Z3 552.11°  759.81° 200.16" 225.27°  394.13° 336.18°  17.819  24.51°  6.46°  7.27° 12719 10.84
24 565.15"  549.83° 188.68"  129.66°  759.55°  957.67° 18.84°"  18.33%  6.29° 4.32% 2532° 31.92°
254 335.37° 414.22¢ 21.50° 30.80¢ 70.57¢ 61.97°  10.82° 13364 0.69* 3.27¢  2.28° 2.00¢
P<0.05

Note: Different lowercase letters in the same column indicated significant difference at different growth stages (P<0.05).
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