B o2 R 2025,42(7): 1467-1478

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20240513

AR AR BEERNFERITTIIESR S
AR ERB A E KL B AR MBS
EMF,EFE,BEZEH, FRAE
(PR BE AR MY R 2 el 25 24 Bt « 3T 748 b b i R B 5 % 3 S0 %, PR 110866)

1 E BRI MR R S A A B 592, Dy 30 B 3 A R 5 AR TR AR 5 % [ 3R 0L 7 R A e 33
FONRIEAEL, LS BE 30 A 0 B HE 20 om B4R, R IR BE 150 em . 55 B 50 em R 2 om (bR EA T 25 i@ L
AN R A 2% 3 P 77 200E 3 SR ] 1 8 ol B AR AR A R SRS T TR A O A EE R A T R A FE 0 i RIS
3AKCER, T1OK PR 25 R 55D T2 GE T T1ANEE 17 55 — 2 Il ZTHATD T3 OBy A 26 e #E 2 0~20 em 12D , UK
BEEHE IR . F2022—2023 4FFESE 2 a ) HEAT BRI (5 SR 130 AL 260 1y 78 26 A B T DA CS s 3T i e ik
FEARA KRB TR S i 3 AN A AN AR FE 38 T L3895 0 A, T T2 T3 AR FE AR 1 4R 0~20 em 5T 4L
Jo Ay )T B 25 R 16.8%+23.0%  14.0% 5 55 2 4F 43 Sl 2 35 32 15 0~20 em LB LT & 5 26.9%34.4%
24.8% , 73 il i 3 HE 17 20~40 em LA WU & 8 21.7%28.4%129.7%; T1. T2 T3 A FL 5 2 4573 54 w5 0~20 em 35805,
R B 8.5% 14.5% .9.7%, 32 5 20~40 em T HEIR MR 5 & 11.4%15.4% 13.8%. 3 JLBL 2518 1 7 o AL B it 1 IR
P AR R S T AR T, FEARER S 2 45, UG T2 ARSI P % a6l S L T 0 MR 253 T 16.6% s FEAL IR S 2 45,
R LG T 18 L 3 6 A T2 > T1 > T3> 0 M LEEI8 Y45 & 20 BT 38 SN T ol 45 10 A 5D 7 i 0 =00 -89 0 SR A K
RIS R R R R IR B A K+ RO A T R T R SR AR PR ) 7 1 T 3K

SEHRIR) RO A G LR AR KR E

FEHHS:S661.1 XHFRERE: A X EHE:1009-9980(2025)07-1467-12

Effects of different mulching methods with apple branch fragments on

soil nutrients, growth and development of apple trees and fruit quality

LI Linyu, CAO Yufei, LU Deguo, QIN Sijun’

(College of Horticulture, Shenyang Agricultural University/Key Laboratory of Fruit Quality Development and Regulation of Liaoning
Province, Shenyang 110866, Liaoning, China)

Abstract: [Objective] Fruit trees as perennial plants, can produce a large number of branches in the an-
nual production due to pruning, which are rich in lignin and polyphenols and other organic matter, and
are a resource that can be used, but by the impact of traditional concept development of branch crusher
and limitations by other orchard machinery and equipment level, most Chinese fruit growers will prune
down the branches as a waste, discarding in the orchard outside or adopting direct incineration, which
not only wastes the effective resources, but also causes the environment pollution. With the overall de-
velopment of social economy and the emergence of small branch crusher and other modern machinery,
waste branches can be crushed and return to the orchard, as a labor-saving practice, not only to solve
the environmental pollution, but also increase soil porosity, raise soil organic matter content, and im-
prove soil structure at the same time. It can effectively increase the content of available nutrients. In ad-

dition, it can increase the quick-acting nutrient content effectively and improve the soil structure, signifi-
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cantly improve the crop yield and fruit quality, and make the waste branches utilised in a resourceful
way. This experiment aims to improve the utilization rate of waste branches and soil environmental con-
ditions in the orchard, and to screen out the treatment methods suitable for the growth and development
of fruit trees. [Methods] The crushed branch mulching experiment began in April 2022, using the
branch fragments for mulching in the scientific research base of Shenyang Agricultural University, Af-
ter the branches were crushed into fragments of about 2 cm with the GTS1300 model tree branch crush-
er, the seven-year-old Longfeng apple orchards were treated with mulching. In first and second year, the
mulching treatments were carried out in May 2022 and May 2023. This experiment was a 2-year repli-
cated experiment, with tree disk clearing as the control. Manual weeding was applied in the clearing ar-
ea, and crushed branches were returned to the field, with bare land in a diameter of 20 cm in the centre
of the base, and mulched 150 cm in length, 50 ¢cm in width, and 2 ¢m in thickness. Three treatments
were set up in the experiment: T1 treatment was surface mulching of crushed branches, T2 treatment
was covering a layer of horticultural ground cloth on top of the T1 treatment, and T3 treatment was roto-
tilling an equal amount of crushed branches into the soil layer of 0-20 cm. Five trees were selected for
each treatment as five replications, totaling for 20 trees, and other management conditions like water
and fertilizer management kept consistent. Sampling times were in April 2022, July 2022, October
2022, April 2023, July 2023, and October 2023, with advance planning to avoid rainy day sampling if
continuous rain was encountered. [Results] The results showed that apple branch debris mulching can
improve soil quality, promote tree growth and development, and enhance fruit quality. After 1 year of
mulching, all the crushed branches were decomposed by microorganisms, and the mulching of branch
fragments around the tree tray could improve the soil structure, and the wood chips in contact with the
soil would gradually decompose and turn into organic substances to provide nutrients for the trees. In
the 0-20 cm soil layer in the second year of the experiment, the treatment of crushed branches + ground
cloth mulching increased the content of organic matter and quick-acting potassium, and the effect was
more significant; all three treatments increased the contents of alkali- hydrolyzable nitrogen (AN) and
available phosphorous (AP); and the treatment of mulching apple branch fragments had a promoting ef-
fect on the growth of fruit trees. In the second year of the experiment, the three treatments were able to
promote the growth of new shoots; the treatment of crushed branches + ground cloth mulching could in-
crease the net photosynthetic rate; and the treatment of mulching apple branch fragments could improve
the fruit quality. In the 2nd year of the experiment, all the treatments can significantly increase the sin-
gle fruit mass, soluble solids and soluble sugar contents, and basically the crushed branches + ground
cloth mulching treatment had a better effect. [Conclusion] Different ways of mulching with apple
branches fragments can create a more suitable growing environment for fruit trees by improving the soil
conditions around the trees, thus favoring the growth and development of fruit trees, and improving eco-
nomic benefits while saving production costs. Comprehensively analyzing the effects of different mulch-
ing methods with apple crushed branches on soil properties, it was found that crushed branches +
ground cloth mulching may be a more beneficial mulching method for actual production.

Key words: Apple; Crushed branches; Mulching; Soil properties; Growth and development
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Table 1 Effects of different mulching treatments on plant height, stem diameter, crown diameter

and new shoots of the test trees

G b3 7RG EX| A ERIENN SRR
Year Treatment Plant height/cm Stem diameter/cm  Crown diameter/cm  Length of new shoots/cm  Diameter of new shoots/mm
2022 CK 353.60+8.74 ab 7.22+0.46 a 109.304+4.58 a 17.34+1.52 a 3.40+0.14 a
T1 322.40+14.06 b 6.63+£0.30 a 109.00+5.62 a 18.34+2.09 a 3.48+0.18 a
T2 377.60+11.82 a 7.2240.28 a 121.20+15.92 a 19.66+1.21 a 3.62+0.16 a
T3 354.40+24.81 ab 7.00+0.44 a 107.00+5.80 a 19.60+1.84 a 3.5240.19 a
2023 CK 349.80+15.73 a 8.36+0.13 a 147.54+10.78 a 20.60+0.64 b 4.36+0.25 ¢
Tl 347.00+12.78 a 8.46+0.08 a 155.64+6.67 a 23.48+0.83 a 5.02+0.21b
T2 392.60+15.90 a 8.82+0.26 a 166.82+13.27 a 25.62+1.03 a 5.76+0.17 a
T3 370.20+23.41 a 8.94+0.40 a 166.36+18.81 a 24.58+0.79 a 5.20+0.18 ab

RS FNG FREFRORFE — O A F A BAE 0.05 KPZEREFE. FR.
Note: Different small letters in the same column indicate significant differences among different treatments of the same year at 0.05 level. The

same below.
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232 TR EBEZEXAEM KB LSRG A A
[F) 75 i A B0 56 B ' G VR FH IR RS a6 2 Bl .
AL ) 28 —4E, T1 A T2 AL BE 15 ' A T R 0t iR
SRR E VS T 13.8%F1 18.5% 5 &% A H S AL S

JE  ZME T TA] — SR AR B ADG 5 7K 0 A 2L
REXBI TR EZER . AP 4, T2 43
R ' A RO IR 2 4R v 1 16.6%; T1 AL BEfY
AL TR ZE i T AR O] R 31 S 2 B v T 28.0%
H132.4% ; 75 Ab PR I 18] — S AL BRI BE 5 0t Y T

x2 TRIBZAEXNM RS ERBNZIE
Table 2 Effects of different mulching treatments on leaf photosynthesis

A o _ o S, 6 2o K AR R
GRI Wb S e P &Y N SALREGY R T/ J ] AL RRA BE C/ .
2. 2. E 4 Photosynthetic water
Year Treatment ~ (umol-m?-s™) (mmol-m?-s") (pmol-m*-s™) (pmol-mol™) .
use efficiency/%

2022 CK 9.28+0.30 b 195.20+9.71 a 2 820.00+£239.58 a 245.20+10.33 a 0.34+0.02 a

T1 10.56+0.25 a 215.40+21.30 a 3 180.00+£180.00 a 264.80+11.69 a 0.34+0.02 a

T2 11.00+£0.59 a 207.60+12.47 a 3 080.00+£312.09 a 238.00+14.36 a 0.37+0.04 a

T3 10.02+0.24 ab 201.20+£10.17 a 2 920.00+162.48 a 258.60+14.79 a 0.35+0.02 a
2023 CK 11.12+0.30 b 216.00+11.80 b 4260.00£163.10 b 265.00+13.74 a 0.26+0.01 a

T1 11.90+0.59 ab 276.40+14.98 a 5 640.00+£242.07 a 289.00+16.52 a 0.21+£0.01 b

T2 12.96+0.54 a 251.80+17.59 ab 4 800.00+234.52 b 305.20+15.34 a 0.27+0.02 a

T3 11.90+0.52 ab 240.20+10.59 ab 4500.00+£212.13 b 279.40+£15.04 a 0.27+0.02 a

035 7 5 T1 AR 6 G 7K 23 R 2R A800] R 6 35 %
K7 19.2%.
24 AEBEVIEXMNEZFEERRILHFMEN

A SR (7] b TR 78 5 K 1 A 2% mT DA b e B AR G
WIS BB S TR A, S IR A LT
BRFR A S5 i, I AT DA iy SR S P TR R AN E
Jii o AN 77 25 A BT e = 3 R IR S 5 (1 R e 0 5K
3K A PR, AT — 4, T1 AL J S i 5 48
B (T SR A BT %o 8T S 35 22 3 5 T2 Ah 11 B SR

AT YRR S RO R B E R A T 5.63%
5.64% ;T3 AL R IR AT 1 0 & B RO0 I 2 v 1
7.13% , R 2 B ERON B R S PR T 6.52% . il
P LU R[] g A 2 i R SIZ 11 J8% IR AR 280 5 ) o 2
DRI 25, 4% Ah FHL 4D 2 L R [ R L 39 3R B T3 >T2>
CK>T1; #5 4b B 5% 48 B A — 25, 35 0w 7] T st [
T o AL FR R BRSZ ) U I T2>T3>T1>CK.
b PR )R A T AR BRI B R o i A T
PR T4 & & ]V T 2 B T R 0l B 3 AR

®3 B-FIEEBESLENRFFERREIGRMNE
Table 3 Effects of different mulching treatments on fruit quality of Longfeng apple in the first year

Jrery PR TR wCrIVEPEBEDEYD wCrVEMERD  wOiTiE R BRI BRI HIBHER QBT
Treatment Single fruit Firmness/ Soluble solids Soluble sugar ~ Total acid Sugar- Solid- Fruit shape Taste
mass/g (kg em™) content/% content/% content/% acid ratio acid ratio index score
CK 58.93+0.46 b 9.23+0.09a 12.77+0.15 a 8.69+0.10 ¢ 0.46+0.01 ab  18.89 27.76 0.76 74.56
Tl 60.59+0.48 ab  9.75£0.10a 12.97+0.15a 8.87+0.11 bc  0.48+0.01 a 18.48 27.02 0.77 78.00
T2 62.25+0.82 a 9.29+0.08a  13.10+0.15 a 9.18+0.08 ab ~ 0.44+0.00 bc  20.86 29.77 0.75 79.56
T3 59.16+0.72 b 9.45+0.30a  13.17+0.09 a 9.31+0.17 a 0.43+0.01 ¢ 21.65 30.63 0.74 78.56
R4 BLETRBELENEFERREI MR
Table 4 Effects of different mulching treatments on fruit quality of Longfeng apple in the second year
e R R wCATE LRI wRIVEIERD  wOTiERR)  BERREL I 2 L R DT
Treatment Single fruit ~ Firmness/ Soluble solids Soluble sugar  Total acid Sugar-acid Solid-acid ~ Fruit shape Taste
catme mass/g (kg-cm™) content/% content/% content/% ratio ratio index score
CK 56.92£0.82d 11.07+0.86b 15.43+0.23 b 9.99+0.15¢  0.44+0.01 a 22.70 35.07 0.79 76.89
Tl 64.50+0.64 ¢ 13.53+0.67a 16.43+0.15a 11.2140.17b  0.44+0.01 a 25.48 37.34 0.79 79.89
T2 78.89+0.60 a  9.73+0.42b 16.80+0.12 a 12.1940.24a  0.42+0.00b  29.02 40.00 0.82 80.11
T3 69.18+0.59b 10.90+0.49b 16.20+0.35 a 11.01£0.23b  0.44+0.01 a 25.02 36.82 0.80 78.78
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