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Abstract; To explore the application effects of the model of Fenlong “145” on newly planted sugarcane and to analyze
its physiological and ecological bases, Guiliu 05136 was used as the experimental material. Conventional tillage (CK)
and the model of Fenlong “145” (FL145) were set in this study. Soil properties, and agronomic characters,
photosynthetic characteristics, yield and quality of newly planted sugarcane were measured under field conditions, and
economic benefits were analyzed. The results were as follows: (1) Compared with CK, at 0-20 and 20-40 c¢m depth,
the soil bulk density in FL145 were significantly decreased by 1.25%—5.98%, while the soil porosity and the content of
soil water were significantly increased by 1.08%—4.77% and 1.78%-8.23% , respectively. (2) FL145 could promote the
growth of roots and seedling emergence of newly planted sugarcane. The agronomic characters in FL145 showed well, and
the plant height were significantly increased by 2.20%—7.86%. (3) The leaf area per plant, the chlorophyll content, the
net photosynthetic rate, stomatal conductance, and intercellular CO, concentration were significantly increased by
15.88%, 1.41%, 6.84%, 18.67% , 10.06%, respectively, photosynthetic capacity was enhanced, and the dry matter
accumulation per plant in FL145 was significantly increased by 9.26%. (4) At harvest, the number of millable canes,
stem length and stem diameter of newly planted sugarcane in FL145 were significantly increased. The theoretical yield
and actual yield in FL145 significantly were increased by 5.07% and 5.11%, respectively, while the sucrose content in
cane juice and the Brix were significantly increased by 1.61% and 1.50%, respectively, and the content of reducing
sugar was significantly decreased by 12.50%. (5) Compared with CK, the total production cost of newly planted
sugarcane in FL145 was reduced by 378 yuan - hm™”, while the total output value and the profit were increased by
1 934.4 and 2 312.4 yuan - hm™, respectively. Therefore, FI.145 has the effect of reducing cost and increasing efficiency
in the production of newly planted sugarcane by reducing the investment in soil preparation and ditching and chemical
weeding. Meanwhile, FL145 creates better soil conditions, and has a positive effect on the root growth, thereby

promoting photosynthetic capacity and the growth and development of plant, and has a positive effect on the accumulation

43 %

of dry matter and sugar, resulting in the increase of the quality and yield of newly planted sugarcane.

Key words: the model of Fenlong “145” | newly planted sugarcane, physiology, ecology, yield, quality
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Fig. 1 Precipitation and monthly mean temperature

during the growing period of sugarcane

PRAAE ARR (15 2 15 = 15, FEF EPRA R A A ) L7
H 20 HZ54 8 LR 258 750 kg - hm ™ 5 B2 A7 AU
BEMC15 15 15, MEHEPRA RN A |, HAbss
P i [F)— B RE T, 2021 4F 3 H 6 H I3k,

1.4 MEMEHM AL

1.4.1 X3EBEFEMZ 4357 B9 (2020 45 8
A 15 H) Jad (2021 4E 1 H 16 H) , H/NIX ik
K3 HAR R H R 4 B, REHRX
0~20 ¢cm 20~40 cm 209 LA BIEA TR
FHERTIED 2 () # g 55,2018 ) ; L IESLBRE =
(1-+8ERH/ I E ) x100% , + 3 L HH2.65
g em I (R R R MK AN, 2012) 5 5K
R BRI e (T) # i 4F, 2018 ) 5 3% pH (H
FHELAL TR 22 (] #0 M55, 2018) 78 B 20192 B
MR Pk R o fF 6 J5 L AR 72 105 °C T 4k 30
min, FFH] 80 CHEFEHE FrETHE, WREFK
= (ffE-TE) /#EEx100%,

1.4.2 REHKR  TEH (202047 H 20 H) JH4
B R, ERMVEEES 27 55 43 55 59 4R 82,
55108 5 144 55 186 KA bk ( M\ 1l 2 i
AL AR R A 1 ) 7R FP AL B 82 5 108 2R
144 5 186 KA ZEAE T,

1.4.3 ba4Fi 7EREUY (2020 45 12 A 6 H) 4
ANRGEICRK #— 8 B A R MR HRE 5 Bk, H LI-
6400XT JEA I E R 48 (3£ LI-COR A w4 ™) F
5K 14:00—16:00 U 52 + 1 M- (5 =5 7] DL AE JEEaH7
FEM) G AR SAL S IR CO, R E RIS
T KA ) RCR = o6 R/ 78 1 3 R
SPAD-502 2§ 4% ( H 7 KONICA MINOLTA 7 ]
AP I E +1 2R i (SPAD {H) 5 & H
FE+1 LDV IrEE M A (EAE 173 DL R



360 I R

43 %

A1) B i (R S B T S A K R ) A pE
(R B SE AR A () B BE ) BRI T AR = 4 x i 5
0.75, B Rk AU T A 5 i AR 2
144 THRARRE  ERAM (2021 41 7 16
H) A/ X sk BOK 30— 2 B oA 1S v i H e 3
Bk, o0 A nh R 25 3 A, LA TE 105 CF
AT 30 min, FF 80 C N TZEEE , g THE,
1.4.5 A&k EH BRI (2021 423 H 6
H) , AEARCER(ZEREE 1 m DL H LA 5
H) ; F/NX Wity , BR47 3 S2003K 10 #kH REE
TP, S0 FE 57 B 250 (N RE SR 2 + 1 i -8
FEARIT AL AT B+ 1 R AR ACH ) 22K (O
H RS 1 e g ] WLAE R AE R 30 em ARRYIREE) |
ZEAR (BONH R AE 126 3 50 8 2R 12 i ] i
HAERTHM) 2, /D RERKHE -5 H
BHRFMEHREE 6 B, B2 PR BBl &
ol 8 R R A ARG 6 03 s (R T ) T H R
fi O, FE AR LS HRE RERE A 4T 40 RET RERE )
R AR i O AR
1.5 iR

K FH Microsoft Excel ZA4 5475538 Ab 78 % i 1E
K., SR DPS #4447 vk o0 A, 8 FH B 52
ZEEHE P=0.05 KV LT 2@ LEL

2 HREH4H

2.1 HIEMR

MKW, 5 CK AL, FL145 R X 0 ~ 20
em 20~40 cm HIEARFESHI B ETHET 1.26%
1.25% , - S FL BB 43 0 8 48 = T 1.16% .
1.08% , - HE i b i <M 45 LIS K& Lk CK
B IR E T 8.23% .6.36% , /K fE 7 B i
(K 3), BE/E D5 20 %F 4 1 pH {H TC W 3 52w,
FL145 AR X 0~20 ¢cm 20 ~40 ecm 13 pH {6 5
SREL CK &, HZEF AR E

PEA R FL145 0] DL 4k 35 45 4 1y - 0 4%
F, HMR X 0~20 cm . 20~40 cm HIERHEE CK /Y
S E T T 4.60% .5.98% ; 1 E LR 53 51
WEERE T 3.51% 4.77% ; + &K 85 5 W 3%
ET 1.78% .5.02% ; + 3 pH {8 B4R It CK 1
mLHES AL E
22 FEERARKREMER

FL145 (8 REAR 28 38 & 35, B Am i 4 344t
F CK(E 4), 5 CK ML, FL145 0937 FE e RS 2 fif
L TE K E S E RS T 68.29% .47.84% |
12.04% (32 1), FL145 0] DL 537 bl e A b

MR KL CK B0 0 E & T 4.48% il
5.75% (& 5) , FERPEJG 5 27 5 43 5 59 56 82,
55108 5 144 55 186 KX, FL145 (1) 37 A IE ik i e
CK Il B E S T 6.25% .3.90% .3.59% 2.
55% .7.86% .2.71% 2.20% ; TEFPAE I 2F 82 % 108 .
%5 144 25 186 K, FL145 RUB L E 2512 B AR L CK
B3R T 1.91% 1.74% 1.70% 1.89% ,{HI& T
FIREJE 6 108 K222 1K 3| 22 53 1o & /K41, At i
W25 YA G 1 2 KO 5 BT AR RE IS LK L CK Y
AR E T 3.80% .1.89% 2.99% 1.42% ABI& T 1E
FIREG S 144 K0 8 31 22 53 18 & KOF LAk, HoAth
A 22 S 4Rk B 2 K- (& 6) o Hitn] I, FL145
YRR A K B R EE R

23 HHEEAGHERTURAE

WEEHAM AT GR S EERA RIGLS
FEPER SR, 78 Y FL145 B958AE e ik i 1w
SRS E00 I CK B B E8-E T 15.88% .
1.41% 38K Tt e a i (| 7)), §ot A
B SILTEE ML CO, R R R T G 1E
MM EESH, PHEREX A S A A R B E
FISZIR (e 2) . 5 CK ML, FL145 i E A %
BERET 6.84% , SIS EREH KT 18.67%,
i E] CO, ¥ B S Z 1N T 10.06% , 78 i 1 K g 3%
PEET 5.10% , #HE B ZE X9 R B0 5 ik
BFEKF (£ 3) . FL145 57 A BE B bR 4 o FR
Fig AT E METE AT ES N CK PR
FHEINT 9.26% .10.89% 6.07% 4.89% . i A]
UL, FL145 Bt e it B 7 4 B 5 WA e AR FR o (1)
CERE R T Y AR, LA, FL145 i A
KA FI RS CK B E RS T 2.43%,

24 FEBEFEMRR

HEAE DR 28 % 7 A R ™ o AT e 2 R e (3R
4) . FL145 B8 e 3 5™ & FSE PR ™ & b CK 1Y
SRR T 4.41 t - hm?H13.72 t - hm?, 341§
AR 5.07%F 5.11% , 347730 5B . e 77 = AH
MR T T, FL145 58 A e 2k 2250 10 1) %, 25
K ZR PERL CK B MIEET 2.30% .
2.69% 5.16% .4.70% .2.63% , {H 5 T 77 [a] %% . 24
ZEHE 2 S OR IR I E KA, Hifth 22 S 10K W
KA,

FL145 09 H REREME Sy LT 4E4 RETH mEbE 4y
i AR FOGEE BERE L CK B4 3
1.10% .0.15% .1.61% . 1.07% .0.79% . 0.71% .
1.50% , v JE v JE B 3 7 i 4 e R B oK (3R
5). BRTETFREME O BRI A E = FIA R E
HAELIAN, Hofth 22 5 35 K 58 35K L 38 BB



2 1

WIS . By 28 1457 BB RE L 0% I PH 000 B G A A 2 Rl

361

K “U” BIHPREG R
The “U” groove structure
of Fenlong

/

B2 MZEUSEXHEMETEE
Fig. 2 Schematic diagram of sugarcane planting
under the model of Fenlong “145”
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Different lowercase letters indicate significant differences between treatments at the 0.05 level. The same below.
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A. Growth of sugarcane plant at seedling stage; B. Growth of sugarcane plant at maturity stage; C. Growth of sugarcane population in the field at

maturity stage; D. Growth of sugarcane population in the field at seedling stage; E. Root morphology of sugarcane at maturity stage.

4 MEUSEXATHEENERBER
Fig. 4 Growth of newly planted sugarcane under the model of Fenlong“145”
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Table 1  Effects of the model of Fenlong “145” on root
weight and water content of newly planted sugarcane
b fief T K
Treatment Fresh weight Dry weight Water content

reatmen (g - plant™) (g - plant™) (%)
CK 15.23+0.24b 5.56+0.21b 61.61+£0.47b
FL145 25.63+0.45a 8.22+0.28a 69.03+£0.43a
B F A 417.79 #* 59.65 % 134.08 **

Tillage F value

W FIFVEEEJE AR /NG TR R A PR AE 0.05 K 1
LREE, =FRIE0.01 KF F2EREE, TR,

Note: Different lowercase letters after the same column indicate
significant differences between treatments at the level of 0.05; **

indicates significant differences at the level of 0.01. The same below.

SCHE e REIE B R AR A, A B IR S5 (R
AR AR, 20205 T AR S, 2020) o AR W 5T Kk B,

44 - 100 A
43 98 A
42 4

ad b =

96 1

W

Seedling emergence rate (%)
K
Seedling length (cm)

94 1

40 1 92 1

39 90 -
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Bs5s MEUSEAXMNFTEELEHREEHERKBZMN
Fig. 5 Effects of the model of Fenlong “145” on seedling
emergence rate and seedling length of

newly planted sugarcane
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Table 2 Effects of the model of Fenlong “145” on photosynthetic parameters of newly planted sugarcane

2 1]

IS e U AL JiLIE] CO, He B P
Ab 3 Net photosynthetic Stomatal Intercellular CO, . RIS
. T'ranspiration rate
Treatment rate conductance concentration 2 1
P P _ (mmol + m™ +s7)
(pmol » m™ «s7) (mol + m™ +s7) (wmol « mol™)
CK 15.35+0.09b 0.075+0.000b 97.80+0.18b 1.96+0.00b
FL145 16.40+0.07a 0.089+0.001a 107.64+0.32a 2.06+0.01a
*JH/F F i 82.96#: 104.184 725.34 %% 58.25%#:%
Tillage F value

K3 MEUERANFEETYRIREENZN

Table 3  Effects of the model of Fenlong “145” on dry matter accumulation of newly planted sugarcane

ST W, - ) 5P R
e R wH TR TR
Ab 3 . . . Dry matter
Stem dry weight Sheath dry weight Leaf dry weight .
Treatment (g plant™) (g - plant™) (g - plant™) accumulation
g * plan g * plan g * plan (g - plant™)
CK 333.50+6.00b 50.44+0.47b 88.83+1.01b 472.78+5.71b
FL145 369.83+4.23a 53.50+0.29a 93.17+0.17a 516.58+4.03a
*JH’IF F {4 2448 # 30.25 % 17.79% 39.25%%
Tillage F value

T *RRTE 0.05 KF ExRRE, TH,

Note: * indicates significant differences at the 0.05 level. The same below.

R4 HEUSEANFEESEREEXERG M

Table 4  Effects of the model of Fenlong “145” on yield and its related characters of newly planted sugarcane

AREER T )% ESS E Y& HEE PR F2 R
Ak 3 Number of Internode Stem Stem Single cane Theoretical Actual
Treatment millable canes number length diameter weight yield yield
(plant -+ hm?) (plant™) (em) (mm) (kg) (t - hm?) (t+hm?)
CK 76 082+116b 18.6x0.1a 174.4+0.5b 27.21+0.09b 1.14£0.02a 86.92+1.11b 72.84+0.37b
FL145 77 831+187a 19.1+£0.4a 183.4+0.6a 28.49+0.11a 1.17+£0.01a 91.33+0.77a 76.56+0.68a
*J-H/E F 1 63k 1.2ns 130.7 %% 76.08 ** 2.96ns 10.72* 23.07 %
Tillage F value

H: ns BRERALZE, TH,

Note : ns indicates no significant differences. The same below.

x5 MEUMSEAWNTFEERRAOZMN
Table 5 Effects of the model of Fenlong “145” on quality of newly planted sugarcane

] VRN ] 7 JEN
tridbs s ORI e W RS
; ) - ucrose 3 T4l ) L2 Reducing
Ab B Sucrose content Fiber . . X Apparent
. content Brix Gravity purity . Pol sugar
Treatment in cane content . . o purity
(%) (%) in cane juice (°BX) (%) (%) (%) content
¢ ‘ (%) ) (%)
CK 16.31+0.01a 13.69+0.02a 19.87+0.05b 22.01+0.03b 89.76+0.05b 89.81+0.21a 19.77+£0.02a 0.16+0.00a
FL145 16.49+0.09a 13.71+0.0la 20.19+0.05a 22.34+0.09a 90.72+0.0la 90.52+0.22a 19.91+0.05a 0.14+0.00b
Tilﬁ—g{flffiue 3.80ns 0.83ns 19.92% 13.26 292.21 % 5.45ns 6.76ns 12.30%
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Table 6 Economic benefits of newly planted sugarcane

production under the model of Fenlong “145”

CK FL145
5 & G
Ttem IR Amount V&4 Amount of
Number  of money Number money
of times  (yuan * of times  (yuan -
hm? ) hm? )
A 1 10 500 1 10 500
Land rent
BT 1 2 400 1 1950
Soil preparation
and ditching
HEFD 1 6 750 1 6 750
Seedcane
N TFp 1 2 250 1 2250
Artificial planting
LR 1 7 500 1 7 500
Fertilizer
ezl 1 225 1 225
Pre-emergence
weeding
kRt 1 750 1 750
Cultivation and
banking
A 3 450 3 450
Insect disinfestation
(g 2 600 1 300
Chemical weeding
Bk 1 7284 1 7 656
Harvest with
machine
SR 38 709 38 331
Total cost
BIE 37 876.8 39 811.2
Total output value
Al -832.2 1 480.2
Profit

T H BRI #2450 520 JTiT,

Note: Purchase price of sugarcane is 520 yuan - t".

WERE T 5.02%~6.36%, 1 eIk Bk 3%
MBS ER, BHMTRANEKEZE ML
(Cai et al., 2014;Zhai et al., 2021) , ff/EWY 08 7=
B S (Ren et al., 2018), AWFFEW, & #H
EAM T HERAE R B EREG, RERE, LN
¥ H 3 2 S I e S | 4 i e 2R AL G A £
Py 42 A it 45 T TR AR 3 R S il A0 35 PR R AR R TS
T35 AR FR R W ORI A 6 3 R R Ak K
S, T AR R R W R (A
54,2020 229545 ,2021b) , ABFFEAR L B, FL145
5P T OB M AR AR e R T R (BT AR AR

N Kk IR RS 4 50 4 fl i AL ( Ay
45 ,2020) , 35 AR AR WK IR B B 1 (2R AR
2021b) , DT A SIE 78 7= 12 A1 i Jo I B 0% B 1) e K
R0 B 2 ] R A K ARt AL X U I R 2B
“1457 B LU B ER AR A% 0 W EHE , 7T 2
e g IR OB REAR RN R
32 MBS EAFHEEXGENE, R TH
HEEK

T4 5 R RN RO R SR
A HEERA ., MR REREDHEITOEEERP
FE T, Hr B0l LIS H R T ae it R 8 (6
AW 2011) , 45 PEPC NADP-MDH F1 RuBPC
LA Ve I AE G TG M (R WA, 2021) . A
WF5E &I, FL145 Bk e sk b i f P4 R & i
WOt A R 8 CK 3 B FE RS T 15.88%
1.41% 6.84% , B FL145 1] DL %E 0 A 5 4% 1))
BEM PR LA e 1. Zhai 55 (2021) 4R3E T 20
ISR BFVE D 2 A 78 YT 1 e ) B R 5
WRAMER A, LS KER SR RAEK
R AEY A e S 5w T4 i BB £ 1 J5 A
(Guan et al., 2014 ; Lamptey et al., 2020) , AR5
K, 5 CK M, FLI14S Bt i R B & e
T 4.48% , v K 2 G, JF AR TR A BT 6 R
KA RMRL, RSB EINT 2.20% ~
7.86% ,ZEARYEHH , Ty o AR R AR ) 2 25 (i
REE) M TH B ZER S T 10.89% , R H EHE T
HOP=ATF T IRSCAFERY X5 Zhai %5 (2017) BT
LRI JEIN AT e FL145 3@ o 87 ey 3
PR, (T A R AR 28 0 A &k, WK 4 RN R 4y
RE I3, A A T A E R A K I S
TH LR (JE R 24,2017 ; 2R W SE,2021)
X R 22 ¢ 1457 B X LUK 2B BRAE B AR A% 0, AT
P& = WA RE G A e 1 AR BT I A A
33 ME“145” EXEFIR R~ FEARIEH
MR

BRVERG I 5 K AR E R R A K BAEY
Feim i B £ Z K &K (Lamptey et al., 2020) , 1
EHEE T SR SE AR W 3 7= A &g 72, 1EYE
PR R (NS SE,1997) . 515Gk
YEHRA B, #0207 L S 2 48 v R B A R B, T
() i ZE R R 25 A 1M, AT 4 w5 7 H R
Fra (AR AR, 2017 5 AREE, 2018 E AT 4F,
2019) , AWFFEH AT CK, FL145 [ H g 5= 2
szbr e IR T 4.41 t - hm™F13.72 ¢ -
hm? | 3882 W35 5.07% H1 5.11% 38 7= 5k 5 .25
X A5 45 T FL145 A7 80 28 50R 28 5 1 D[R] 42 5
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Fig. 6 Effects of the model of Fenlong “145” on plant height, stem diameter and leaf age of newly planted sugarcane
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Fig. 7 Effects of the model of Fenlong “145” on leaf area per plant, chlorophyll

content and water use efficiency of newly planted sugarcane

B A2 FL145 7] ek 3% 4 398 e b i SO, DR e 1 5
K A3, B AR R 3 AT R AR AR B 2 A 8K
SEBCBE AL G A RE RG] HR L 2 0k
B AR AR K R R, A A SR EA
PSP AR B BT R B BT AR SR T B
ZERIERE T B BEAR 23 VR FE 3 JORE 4355 B AR
FRIIOE T GEBEAE (B3 A MESE, 20115 5 B AR5,
2018; 22 F Wi 4F,2021) , AW, 5 CK ML,
FL145 W] DL gl 36 55 #7519 5 0, 3% B0 76 JRE 7T 16 b
Oy R ERE T 1.61% 1.50% , [7] ik 5
W2 TR T 12.50% , F& E BRHECR A 77 AR
Al 2l se g e m ey EEERN (AR,
2021) . FHEh AR S FI, S H REM R
DI K=l B R AR 32 31 T FE K 2 ( Huang et al.

2020) , FL145 EAREASKE RAE T, 2 9070 8 4 1
AP B AREE CK I FEAR T 378 yuan + hm™, &
PHEIEHN T 1 934.4 yuan - hm, P A 9@ 34 0 T
2312.4 yuan « hm?, FEARM EZHR T 2. (1)
FL145 HXTH RER A 22 AT HEE , SE4T IR B, 181 1 48
H A FF AT R 2 H I CK B35 & T 450 yuan -
hm?; (2) #2287 LIS 4 R0 3 (A1 ,2010) .
FL145 Bfb2#BR R EC L CK b 1k, sib T
N LA ARIER B0 4 F i, BR &% 544 1 300
yuan - hm'z,/E\-ﬁ R Z T MAESRZE, mike]
W, LAy ZEREVE R AR A Ok 2 iRy 28 1457 £ 5K
TEBAR BE A 77 R AR A T 5 JoT 3 7 R 3 A 5 2% Y 3L
A R Ry 28 1457 B0 1 AR g 75 4k 22 DR
P B P ROV AT T i — 2P AR
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