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Simulation of Plant Height, Fruit Growth and Yield of Pepper
under Different Film Mulching Conditions
Based on Logistic Model

CHEN Chen, ZHANG Liudong, NI Kuangdi

(College of Water Conservancy, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [Purpose] To study the relationship among pepper plant height, fruit growth and fruit set-
ting time under different plastic film mulching methods in Kunming area, and to establish a pepper yie-
1d prediction model, providing technical guidance for pepper film mulch planting. [ Methods ] From
2020 to 2021, mulching film planting experiments were carried out to analyze the effects of different
mulching methods and mulching colors on the pepper plant height, fruit fresh weight and fruit diamet-
er. The experimental results of plant height and fruit growth was used to verify the simulation accur-
acy of Logistic model, and the model was used to predict the highest yield of pepper under different
treatments. [ Results ]| Except for the coefficient of determination (R”) <0.88 for plant height under
film-mulching planting treatment, the root mean square error (RMSE) >20%, and the R’<0.70 and
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RMSE>20% for transverse diameter of fruit under non film-mulching planting treatment, the estab-

lished model had high accuracy for simulating pepper plant growth, pepper fruit longitudinal and

transverse diameters with fruit setting time, and prediction of pepper yield. [ Conclusion] The es-

tablished model can well simulate the development of pepper plant height and fruit growth with

physiological time under different mulching methods in Kunming area.

Keywords: Logistic model; pepper; plant height; growth and development; yield
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Fig. 1 Effects of different mulching treatments on
the pepper plant height
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¥ /Note: YF. silver mulch film, TM. transparent mulch film, HS. black
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Fig. 2 Effects of different color film side planting
treatments on the pepper plant height
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Tab.2 Plant height simulation parameters

Ab 3 AL, B R 5 /em KIS K a WIS H b HRE BB (R BIJ7 iR %% (RMSE)

treatments simulated maximum plant height model parameter ¢ model parameter »  coefficient of determination root mean square error
JEHE NM (2020) 31.35 2.1705 0.0069 09152 1.7533
T MX 33.29 1.9450 0.0084 0.8828 3.1856
g MC 39.25 2.6200 0.0084 0.8723 3.7442
JCE NM (2021) 49.59 2.2550 0.0467 0.9952 0.8824
FEYIHE T™M 54.22 13520 0.0347 0.9945 0.8266
RO YF 53.64 2.8473 0.076 1 0.8802 3.8122
H A HS 54.90 1.7060 0.0452 0.9935 1.0240

¥E£/Note: NM. non-mulching planting, MX. planting under mulch film, MC. mulch film side planting, TM. transparent mulch film, YF. silver mulch film,
HS. black mulch film; T [Fl/the same as below.
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Fig.3 Comparison between simulated and measured values of plant height under different treatments
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Fig. 4 Dynamic changes of longitudinal and transverse
diameters of pepper fruits with physiological

development time under different film
mulching treatments
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Tab. 3 Parameters of models on longitudinal and transverse diameter of pepper

N LEIN N e
AR wiﬂiﬁ M'fl./n’lm
simulated maximum

treatments s . .
longitudinal diameter transverse diameter

U for KA A% /mm

. : B S a
simulated maximum

207.50 — 14.2100

NM
— 25.29 1.1350
211.90 — 13.3800

MX
— 32.05 7.9790
214.00 — 13.0500

™
— 33.19 8.1560
214.10 — 11.7800

YF
— 34.23 7.5860
207.30 — 11.5600

HS
— 32.66 7.0820

KRIBH b POE RH(RY BT iR % (RMSE)

model parameter ¢ model parameter b coefficient of determination root mean square error
0.088 1 0.9962 4.8358
0.0801 0.6913 6.2914
0.0904 0.996 1 5.0557
0.1389 0.9918 1.1108
0.0925 0.9921 6.4862
0.1490 0.9882 1.3672
0.0916 0.9953 5.6626
0.1404 0.9869 1.4707
0.0886 0.9920 6.1948
0.1242 0.9865 1.2581
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Fig. 5 Comparison between simulated and measured values of longitudinal and transverse diameter of pepper
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Fig. 7 Comparison between simulated and measured fresh weight of pepper
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