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Abstract

This paper primarily investigates the optimal planting methods for walnut trees. By utilizing MATLAB
to establish a walnut growth function model, factors such as sunshine hours, precipitation, soil
fertility, planting spacing, and crown size in the Yan’an region are considered to determine the op-
timal planting spacing and crown size. Finally, the paper summarizes tree maintenance methods
and planting techniques for walnut trees to promote the healthy growth of walnut forests and
achieve better economic and ecological benefits.

SEG|I M KRB BT AR R AR 2 D] R, 2024, 14(4): 361-365.
DOI: 10.12677/hjas.2024.144045


https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2024.144045
https://doi.org/10.12677/hjas.2024.144045
https://www.hanspub.org/

KB

Keywords

Walnut Growth Model, Conical Crown, Walnut Forest, Tree Structure Maintenance

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

AR, FEE IRBHEAR TR USRI S5 AR N RS, Bk b H A SO R 0= (1
HIEWH]. AUEZH RS, BRI E S WIFITTETIEEDCK, B8, PHEAK
RIS T2 E S AL, RN R T RFRES S MATRGEE, RN BTG & 4 K5 i
PR FEE[2] 0 O T SRS S R ) A R SR, AR T 3K, R AR A
ARSCVASE X R E A SR A ], JEI S S AR AR AR, T AT AZ AR A A [P B 2% 1 A
FEARAT AT e K/, 3 IR AL S AT R A B, SR B AR M e BeAh, X T
SERE T RIRAE R I, A S TR AR RS A B P D IR T 3, AR R A AR B0 R A A
RIGEAF AT AR E . AW RS SR TR M A e LRGeS H i E, 72N
TR I RIT TR S B S A 2 O 45

2. IRERE

1) AEREMTIL ;

2) AN AR S ER AR, et S BUHEIE B TR 2 AR = s

3) HIEHIEIL Sy KR H IR HU2 g B A K I = KRR R . AB BRI RS 3
4) ZHEM BORRAT BE 5 H AR R AR S B 2 IEAR R

5) B BER e 554 T ] P B S AR 4

3. HHtR R RAEREEW
3.1 ®EHkE KRER

PRI AE R RE R IR R RN S R S A HIE AR, A IR SR RIB B R, 5 3 E bk
AR BEMRBE R STUZEAFEREER W, TR BLEAEE R AR R3], L
THIH TR K ) EE R

@© AL SE 2 X G AR B O 2 T R AR o BB e IR EOR B, B IR TR W]
PG R R AR, SRt 2 ROeE, AR TR A KA RS . RN, E 23X AR,
AR TR AR SR AR AR TR 7)o

@ hIERA. BBRE EAEK T B BIR. HK REFR L, g2 IX, BbpigE -t A
WA RO E L, LR EON 0.7, & E AR AL .

© KA SELHX R TR KRR, RERALW, XFEARTHE, F T8 H R 9 /)
o AZBRAR X 78 AL BT BH AR R A e i B R, TRIAESE 2 X, @ B BN L . iR
& PP EEAT R

DOI: 10.12677/hjas.2024.144045 362 Al L2


https://doi.org/10.12677/hjas.2024.144045
http://creativecommons.org/licenses/by/4.0/

@ FEAKIEDL: BB R 2 B R R, (HZORAPK R, BERPUK. fEEZHIX, FF K
BEOvES, —BAE 600 =K A, B EAAEZEN

3.2. BIAZHEE KRR

ETHEDAEKEE WA, &AM A KR S AR A ST R, AR SCES THMNT
EHERKBRL. Hoee LR, xTHBRE BoKE. BIREJ). WRATEE. #hE XN A EKE R
BEATRUE MG, 4358 0.4, 0.3, 0.2, 0.05. 0.05, PAGRBEIA KA HIRMRHE 48 22735 H R 4 9
NI SRR K B 600 20K, B bR IEAR 4R 0.7, (S HIXUE for FEIRRZR A [F] B 5 /NIRRT EE R
PIRZAR A KA 5 e JE AR if 15 F) FHRAZBK I B s A K AT 43, AT 5 AZ AR AR P i (R R AT B RS 768 R/

BERIGE R B ERRATRE A 6 my SEEME RN 25 mP,

BT

function [ growth_score ] = walnutGrowthModel(sunlight_hours, rainfall, soil_fertility, tree_distance,
canopy_size)

% ZH

% sunlight_hours: H 2JBH ¢ %

% rainfall: F¥[EKE (mm)

% soil_fertility: 3L 4840 (0-1, HHh 1 RoRmAELS)
% tree_distance: %P 2 (B IRIFRATEE (M)

% canopy_size: B A/ ()

sunlight_weight = 0.4;

rainfall_weight = 0.3;

soil_weight =0.2;

distance_weight = 0.05;

canopy_weight = 0.05;

sunlight_score = (sunlight_hours/12) * sunlight_weight;
rainfall_score = (rainfall/800) * rainfall_weight;

soil_score = soil_fertility * soil_weight;

distance_score = (1 - abs(6 - tree_distance)/6) * distance_weight;
canopy_score = (canopy_size/25) * canopy_weight;
growth_score = sunlight_score + rainfall_score + soil_score + distance_score + canopy_score;

end
sunlight = 9;
rainfall = 600;

soil_fertility = 0.7
best_distance = 0;
best_canopy_size = 0;
max_growth_score = 0;
for distance = 4:0.5:10
for canopy_size = 15:1:25
score = walnutGrowthModel(sunlight, rainfall, soil_fertility, distance, canopy_size);
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if score > max_growth_score
best_distance = distance;
best_canopy_size = canopy_size;
max_growth_score = score;
end
end
end
disp(['BAEFRATEE : ', num2str(best_distance), “k');
disp([' 5 0 7 A /N A, num2str(best_canopy_size), “F-772K');
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