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Abstract: [Objective] Sorbitol and mannitol are low- molecular- weight organic compounds. Studies
have shown that sorbitol and mannitol promote the absorption of nutrients by plants, increase the utiliza-
tion rate of fertilizers, improve fruit quality, and thus increase economic benefits. This study conducted
a field experiment to explore the effects of sorbitol and mannitol combined with NPK fertilizer solution
on the growth, fruit quality and nutrient absorption in peach. The study aimed to provide theoretical ba-

sis for development of fertilizer formula for peach trees. [Methods]The experiment consisted of 2 field
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trials, and Zhongtao 8 and Zhongyou 20 were used as the materials for the experiment. The application
of water soluble NPK fertilizer was used as the control, and six treatments were set including sorbitol
2.5% plus NPK water soluble fertilizer (T1), sorbitol 5% plus NPK water soluble fertilizer (T2), sorbi-
tol 10% plus NPK water soluble fertilizer (T3), mannitol 2.5% plus NPK water soluble fertilizer (T4),
mannitol 5% plus NPK water soluble fertilizer (T5), and mannitol 10% plus NPK water soluble fertiliz-
er (T6). The performance of peach tree growth, fruit quality and nutrient content in different treatments
were measured. [Results]With the increase in the sorbitol concentration, the soluble solid content, sug-
ar-to-acid ratio, and fruit N content decreased first and then increased; the chroma (C) showed an in-
creasing trend, but the shoots length and K content in fruit showed a decreasing trend. In Zhongtao 8§,
compared with CK, the content of soluble solids in T1, T2, and T3 was significantly increased by
11.91%, 10.71%, and 14.08%, respectively. At the same time, T1, T2 and T3 increased the single fruit
weight significantly, which were 22.3%, 20.4% and 16.70% larger compared with CK, respectively. In
addition, the vitamin C content in T1 and T3 treatments increased significantly by 37.01% and 32.47%,
respectively. And the treatment of T3 had the highest leaf fresh weight, which was significantly in-
creased by 25.63% compared with CK. In Zhongyou 20, compared with CK, the soluble solids and sug-
ar-acid ratio in T3 treatment were higher than T1 and T2, but the difference was not significant. The
yield, C value, and CCI value in T3 were the highest and were significantly increased by 86.67%,
27.62%, and 58.14%, respectively, compared with CK. The P content in T1 treatment increased signifi-
cantly by 31.19%. With the increase in the concentration of mannitol, the single fruit weight, soluble
sugar and sugar-acid ratio increased first and then decreased. In Zhongtao 8, compared with CK, leaf
fresh weight and sugar-acid ratio in T5 were significantly increased by 22.38% and 38.28%, respective-
ly. In treatment of T6, single fruit weight, yield, titratable acid content, and CCI value were significantly
increased by 18.05%, 30.29%, 25.58% and 49.07%, respectively, but the 4° value was significantly re-
duced by 23.96%. As for the fruit K nutrient content, T4 was significantly reduced by 16.61%. In
Zhongyou 20, Among them, fruit weights in T4 and T5 were significantly increased by 8.43% and
6.66% compared with CK, respectively. TS soluble sugar was significantly higher than CK, with an in-
crease of 42.01%; T4, T6 and CK were not significantly different. At the same time, K contents in T5
and T6 were significantly increased by 8.21% and 6.51% compared with CK, respectively. In addition,
C value in the treatments of T4 and T6 was significantly increased by 14.07% and 10.21%, respectively.
The comprehensive ranking based on principal component analysis and membership function, the rank
was T3> T6> T1> T5> T2> T4> CK in Zhongtao 8, and in Zhongyou 20 was T3> T5> T2> T1> T4>
CK>T6.[Conclusion] The combined application of sorbitol and mannitol with NPK water soluble fertil-
izer can promote the growth of peach trees, improve fruit quality, deepen the redness of the peach sur-
face, improve the color of the fruit, and promote the absorption of nitrogen, phosphorus and potassium
by the peach fruit. The combined application of sorbitol and mannitol with NPK water soluble fertilizer
can significantly increase the fruit weight and soluble solid content of Zhongtao 8. The combination of
5% or 10% sorbitol with NPK water soluble fertilizer could significantly increase the yield, soluble sug-
ar content and fruit color in Zhongyou 20 and the combined application of 2.5% and 5% sorbitol and
NPK water soluble fertilizer promoted the P content uptake in Zhongyou 20 and Zhongtao 8. The com-
bined application of 5% and 10% mannitol and NPK water soluble fertilizer increased K content in
Zhongyou 20 fruit. Based on comprehensive analysis, the treatment with 10% sorbitol combined with
NPK water soluble fertilize had best comprehensive effect.
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Table 1 Fertilization program of Zhongtao 8

(kg 666.7 m*)

LbF UES JR - — AU - T R P

Treatment Program CH.N,O-KH,PO,-KNO; Sugar alcohol

R CK NPK /K JIE NPK water soluble fertilizer 45.27-36.06-19.68 0.00

Tl 1 BLEE 2.5% 5 NPK KA IEFL i 45.27-36.06-19.68 2.59
Sorbitol 2.5% plus NPK water soluble fertilizer

T2 1AL 5% 5 NPK 7K 7 IR it 45.27-36.06-19.68 5.32
Sorbitol 2.5% plus NPK water soluble fertilizer

T3 LA 10%5 NPK /K% ALl it 45.27-36.06-19.68 11.22
Sorbitol 10% plus NPK water soluble fertilizer

T4 H R 2.5%5 NPK /K 7 AR it 45.27-36.06-19.68 2.59
Mannitol 2.5% plus NPK water soluble fertilizer

T5 H B 5% NPK K i AL A it 45.27-36.06-19.68 5.32
Mannitol 5% plus NPK water soluble fertilizer

T6 H#EEE 10%-5 NPK /K IR it 45.27-36.06-19.68 11.22

Mannitol 10% plus NPK water soluble fertilizer

2 B2 SHEEAE

Table 2 Fertilization program of Zhongyou 20

(kg* 666.7 m*)

Ab3E ES FR 2T A - Y R A B A

Treatment Program CH.N,O-KH,PO,- KNO; Sugar alcohol

XFHE CK NPK /K7 IlE NPK water soluble fertilizer 36.22-28.85-15.75 0.00

Tl L ALEE 2.5% 5 NPK /K 7% JIE it 36.22-28.85-15.75 2.07
Sorbitol 2.5% plus NPK water soluble fertilizer

T2 248 5% 5 NPK /K& LT i 36.22-28.85-15.75 425
Sorbitol 5% plus NPK water soluble fertilizer

T3 1AL 10% 5 NPK /K 7% B AL it 36.22-28.85-15.75 8.98
Sorbitol 10% plus NPK water soluble fertilizer

T4 H Rl 2.5% 5 NPK /K ¥ LA it 36.22-28.85-15.75 2.07
Mannitol 2.5% plus NPK water soluble fertilizer

T5 HEEmE 5% 5 NPK /K% BB 36.22-28.85-15.75 425
Mannitol 5% plus NPK water soluble fertilizer

T6 HEEEE 10% 5 NPK KA AL Bt 36.22-28.85-15.75 8.98

Mannitol 10% plus NPK water soluble fertilizer
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Table 3 Effects of sorbitol and mannitol combined with NPK on peach growth and yield

F3  WLREAHERS TSR EX RIS =R

g o
S i pibeks i TTPRE sy il *ﬁie e f 1
Cultivar Treatment  Shoot length/cm  SPAD frosh weieht/ Fruit mass/g index Yield/ (kg- 666.7 m™)
ght/g

k85 XE CK 64.20+1.10 ab 41.27+1.30 ab 4530+1.30 b 254.38+4.18 ¢ 0.96+0.01 ab 2 876.39+50.10 ¢
Zhongtao 8 T 66.20£1.25a 44.49+0.92 a 50.11+1.19 ab 311.11£10.92a  0.93+0.018 b 3 015.06+243.76 ¢

T2 61.85+0.92 be 41.55+0.90 ab 49.96+1.50 ab  306.28+2.41 a 0.95+£0.01 ab 4 396.27+209.25 a

T3 61.10+0.86 be 43.64+1.19 ab 56.91+0.98 a 296.86+1.15ab  0.95+0.01 ab 3 234.13+109.82 ¢

T4 59.40+0.99 ¢ 42.9140.90 ab 54.65+2.63 a 279.64+6.81 b 0.96+0.01a 3 151.47£130.78 ¢

T5 61.75+0.86 be 41.62+1.16 ab 55.44+3.61 a 305.2148.89 a 0.95+0.01 ab 3 185.35+126.81 ¢

T6 64.25+1.62 ab 40.48+1.47 b 52774376 ab  300.29+6.32ab  0.96£0.01 ab 3 747.73+50.94 b
hiH 20 5 YR CK 62.80+1.32 be 47.5240.61 b 64.90+2.45 ab 176.48+7.04 be 0.89+0.00a  1320.22147.60 bc
Zhongyou 20 T 66.25+1.30 ab 47.22+0.84 b 66.50+2.73 a 201.13+4.87 a 0.91£0.00a  1619.07+34.10 b

T2 63.25+1.16 be 47.5840.49 b 65.78x1.75a 202.63+6.11 a 0.91£0.00a  2170.51+175.26 a

T3 60.55£1.22 ¢ 48.57+0.86 ab 59.11+1.51 b 186.67+4.10ab  0.89£0.00 a 2 464.47+189.15 a

T4 65.45+1.11 ab 48.35+0.81 ab 67.09+0.98 a 191.3545.63ab  0.89+0.01a  2237.67£12.37a

T5 67.35%1.66 a 50.58+£0.79 a 64.49+1.16 ab 198.23+6.50 a 0.89+0.01a  1109.39+54.15¢

T6 60.10£1.25 ¢ 48.05+1.28 ab 67.77+2.54 a 164.8+3.19 ¢ 0.89+0.01 a 952.85+31.63 ¢

VE : RGN RN 2B 5y Bl R A BRI 22 5 .35 (p < 0.05). FIAl,

Note: Different small letters in the same column indicate significant difference among treatments at p << 0.05. The same below.
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Table 4 Effects of sorbitol and mannitol combined with NPK on peach fruit quality

0l Kb g wCaEHEETEYD  wCaliEHERE  w4EER O wC T ETR) W L

i Firmness/ Soluble solids Soluble sugar Vitamin C Titratable acid . . .

Cultivar Treatment S g : Sugar-acid ratio

(kg-em™) content/% content/% content/(mg-100 g')  content/%

bk 85 XHRCK  4.22+0.08 ab 831+0.11b 7.76+0.22 b 1.54£0.17 b 0.43+0.02 b 14.3440.55 be

Zhongtao 8 Tl 4.16+0.06 bc 9.30+0.10 a 7.93+£0.27 b 2.04+0.13 a 0.45+0.02 b 15.27+0.54 be
T2 4.16+0.04 be 9.20+0.08 a 9.11+0.22 a 1.96+0.14 ab 0.50+0.05 ab 14.54+2.26 be
T3 4.07+0.06 be 9.48+0.17 a 7.93+0.10 b 2.11+0.20 a 0.50+0.01 ab 15.91+1.13 abe
T4 4.23+0.07 ab 9.48+0.08 a 7.63+0.26 b 2.07+0.19 a 0.50+0.01 ab 18.25+0.89 ab
T5 3.98+0.06 ¢ 9.32+0.10 a 8.98+0.21 a 1.92+0.04 ab 0.45+0.01 b 19.83+1.72 a
T6 4.40+0.06 a 9.45+0.09 a 7.46+0.28 b 1.88+0.07 ab 0.54+0.01 a 13.83+£0.72 ¢

i 20 5 XHRCK  4.41+0.13 ab 10.69+0.17 be 6.07+0.04 be 1.62+0.30 ab 0.55+0.00 b 11.15+0.10 be

Zhongyou20 T 4.05+0.11 b 10.91+0.16 ab 8.35+0.09 a 2.09+0.12 a 0.57+0.00 ab 14.23+0.15 ab
T2 4.62+0.13 a 10.68+0.07 be 7.71+£0.20 a 1.33+0.00 b 0.57+0.01 ab 13.40+0.68 abc
T3 4.4440.20 ab 11.03+0.12 ab 7.75+0.54 a 1.33+£0.00 b 0.57+0.01 ab 15.80+1.17 a
T4 4.14+0.12 b 10.40+0.09 cd 6.83+0.02 b 2.09+0.12 a 0.56+0.03 ab 11.14£1.14 be
T5 4.30+0.07 ab 11.15+0.13 a 8.62+0.44 a 1.92+0.30 a 0.60+0.01 a 13.00+1.78 abe
T6 4.35+0.07 ab 10.12+0.11d 5.80+0.23 ¢ 2.09+0.12 a 0.55+0.00 b 10.74+0.37 ¢
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i JR B o A, C CCTMEE Wi T v, L 2 P&
B Hod, T2 T3 QAL EE 5% 10% -5 Z BT 1) C
CCIMERZEm TX I, e B E M T X, T3K C.
CCI 18 5 & » B0 B 2 51 2 3% 39 0 27.62%
58.14% . H 75 B 15 500 40 T Bte B 28 10 o = 40 B
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2.5% 55BN JT6 38 hn C{E, TS(H 851 5%5
R B & PR o ZRE 50, = R 2 4 B

®5 WWRENHERS RHSHLENRRELEIFHZE

Table S Effects of sorbitol and mannitol combined with NPK on fruit color of peach

il b3 H S PR RN i £ R ATRIR

Cultivar Treatment L C h° ccr

R TR CK 41.92+1.80 abc 35.00+1.19 a 21.9142.04 a 60.91+7.46 b

Zhongtao 8 Tl 42.75+1.44 abc 32.49£1.17 ab 19.74+1.14 ab 72.62+7.49 ab
T2 44.42+1.46 a 32.95+1.06 ab 21.54+1.51a 62.12£591b
T3 44.18+1.47 ab 3431+0.72 a 20.53+0.68 ab 65.15+1.70 b
T4 40.24+1.50 abe 30.21+2.13 b 18.44+1.31 ab 82.57+9.18 ab
T5 38.59+1.10 ¢ 33.34+1.22 ab 18.19+1.68 ab 84.5049.17 ab
T6 39.69+1.30 be 35.14£0.75 a 16.66+1.32 b 90.80+9.41 a

i 20 5 X CK 44.22+1.16 a 35.26+1.05 ¢ 24.07+1.66 a 58.34+5.81 b

Zhongyou 20 T1 44.50+1.01 a 37.64+1.01 be 21.32+0.91 ab 60.034.05 b
T2 39.27+1.05 be 39.56+0.68 b 16.1540.97 d 91.65+7.79 a
T3 37.39£0.97 ¢ 45.0040.63 a 16.99+0.79 cd 92.26+7.70 a
T4 41.75+1.2 ab 40.22+1.22b 20.74+1.35 ab 68.59+5.78 b
T5 44.78+1.03 a 37.81+0.95 be 19.78+0.84 be 62.53+4.70 b
T6 43424143 a 38.86+1.421 b 21.09+1.34 ab 63.70+6.58 b
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Fig.1 Effects of sorbitol and mannitol combined with NPK on the nutrients of peach fruit
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Table 6 Loading matrix of each component of Zhongtao 8 and Zhongyou 20
L T “E 4> Principal components
Cultivar Indexes YD Y ¥(3) Y4 Y(5) ¥(6)
ik g 2 B AE K & Shoot length -0.700 0.207 0.299 -0.119 0.543 -0.262
Zhongtao 8 4k AR & 5 SPAD 0.311 0.557 0228  -0.713  -0.119 -0.132
T4 W% 5 B Hundred leaf fresh weight 0.857 0.113 0.227 0.089 0.051 0.437
PR B Fruit mass 0.407 0.708 0.066 0.313 0.479 -0.044
TRIEFE L Fruit shape index 0.242 -0.717 -0.098 0.348 -0.510 0.193
77 Yield -0.010 0.406 -0.247 0.863 -0.162 -0.060
RSTH S L -0.355 0.752 -0.129 -0.140 -0.510 0.110
RSB FEMRE C -0.688 -0.051 0.125 0218 0.293 0.612
R TELRE TR CCT 0.531 -0.403 0.445 0.352 0.458 -0.154
T Firmness -0.380  -0.290 0.601 0.465 -0.249 -0.364
Al vEPEFE S & Soluble solids content 0.787 0.378 0.381 0.290 0.078 0.040
T] ¥ PERE S & Soluble sugar content 0.188 0.344 -0.859 0.194 0.260 0.061
Y43 C & & Ve content 0.769 0.574 0.258 0.007 -0.113 -0.007
BERZ LE Sugar-acid ratio 0.818 -0.290 -0.320 -0.298 0.227 0.060
I/ N content -0.292 0.201 0.837 -0.130 -0.094 0.384
957 P content -0.356 0.861 -0.018 0.279 -0.222 -0.066
#iF%4) K content -0.895 0.114 -0.149 0.018 0.372 0.158
TRl 205 AN A= K & Shoot length -0.174 0.922 -0.015 -0.188 0.247
Zhongyou 20 43 K AHXS & SPAD -0.060 0.285 0.890 -0.232 0.256
T 2 /7 2 Hundred leaf fresh weight -0.721 0.066 -0.542 -0.190 0.343
L B Fruit mass 0.509 0.776 -0.169 -0.074 0.323
W IEAE %L Fruit shape index 0.358 0.206 -0.773 0314 0.113
P& Yield 0.859  —0.053 -0.242 -0.393 -0.049
R L -0.881 0.433 -0.004 0.187 -0.031
RSO ERAE C 0.746 -0.286 0.246 -0.428 -0.238
Rt LA TR bR CCl 0.906 -0.324 0.018 -0.067 0.214
fifi i Firmness 0424  -0.567 0.162 0.458 0.512
T [ T & Soluble solidscontent 0.488 0.669 0.425 0.333 -0.106
] V5B & Soluble sugar content 0.487 0.806 0.198 0.036 0.084
#EH 2% C & & Ve content -0.783 0.309 -0.112 -0.434 -0.201
PEMR L Sugar-acid ratio 0.819 0.340 0.150 0.188 -0.297
7% N content -0.698 -0.457 0.271 0.341 -0.263
1777 P content -0.132 0.901 -0.122 0.260 -0.287
¥3£43 K content -0.785 0.034 0.489 -0.035 0.309
£7 EHESNHESR 32 WHEMHEES B EXERLMAR
Table 7 Results of principal components analysis A=A
s ERS BT TEEmE RimRE HLSBE RIS A M b R e g R S XU
Cultivar Principal ~ Given Coptrlbutlon Cur.nulatn'/e contri- Efi & F"Eﬁ DEII:] ,m\ 15 E(J E g %[24] s E ZIK iiﬁ Eﬁ EF’ , IJ_I 57;% @?
components value ratio/% bution ratio/%
Fitk 8 5 Y(1) 5.50 32.35 32.35 *D‘H‘E?@?Eﬁﬁﬁ%ﬁ@ﬂﬁﬁi’}jﬂ%?%%ﬁjTJE8%%§ﬁf
Zhongtao 8 (5 383 2253 54.88 W E Y&, Bl BLEE 5% H Bl 5% 5 R
Y(3) 2.64 15.50 70.38 BC i (T2 T5) BB o s nl VA th i & . 1L BLE
e 83.36 5 Tk 4 T 24 5 3 2 v P Ui 20 5 R S T v ek
S LIS ear 93 Pl H R 5% 5 A BTG (TS 1 52 i st
Y(6) 1.05 6.17 100.00 e . e (o) et
208 T(D 650 4053 4053 Al rilff/% T{ﬁf * S ﬁ%miﬁi TESFE R
Y(3) 244 1435 81.98 EE’JE)HL % ﬁl J';T Elﬁﬁ*@ 'ﬁ%\ﬁﬂ:’fﬁaﬁﬂ
Y4 1.34 7.87 89.85 MR T SRR R A5 R, B R T IR A
Y(5) 1.12 6.61 96.46

AT L3 b G RES RS BN, HE AR AR SRR
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Table 8 Composite index Y (r), membership function p(R) and composite evaluation for each treatment

mE gbE EHAETES SR B ey
Culti- Treat- Principal component factor score Subordinate function values Comprehensive iifking
var ment YO Y2 Yy Y@ Y5 v  w w2 p3) pd) pl5)  ple) score
rhbk X CK -1.69 -1.15 -048 -0.77 -037 0.13 0.00 000 031 012 031 044 0.12 7
ging— T1 -0.27 1.17 0.66 -1.07 085 -1.18 0.47 1.00  0.73 0.00 0.75 0.00 0.57 3
tao 8 T2 -0.27 1.09 -1.35 120 -0.66 -045 046 097 000 086 020 025 0.52 5

T3 032 0.86 052 -0.57 -0.72 1.79 0.66 087 0.67 0.19 0.18 1.00 0.62 1

T4 1.35 -0.90 030 -026 -1.21 -094 1.00 0.11 0.60 031 0.00 0.08 0.49 6

T5 09 -059 -1.07 -0.10 156 053 087 024 010 037 1.00 058 0.54 4

T6 -0.39 -0.47 1.42 156 055 012 043 029 1.00 1.00 0.64 044 0.58 2
SNl X CK -0.68 -0.44 -0.13 122 -0.24 0.19 033 036 1.00 032 0.33 6
é(l)lig- T1 -0.12 1.43  -1.16 035 -1.08 0.39 1.00  0.00 0.73 0.02 0.50 4
you 20 T2 1.06 -0.27 -0.90 0.50  1.66 080 039 0.09 0.78 1.00 0.59 3

T3 1.63  -0.59 091 -0.07 -1.15 1.00 028 0.73 0.60 0.00 0.66 1

T4 -0.20 0.04 -045 -2.03 0.17 036 051 025 0.00 047 0.36 5

TS -0.46 1.21 1.67 0.10  0.80 027 092 1.00 0.66 0.69 0.62 2

T6 -123 -1.37 0.07 -0.07 -0.17 0.00 0.00 044 0.60 035 0.14 7

BRI INC A A] fE R B B T AR RN AR I e
77, B80T BRAR A ML IR B g n 7 SR sl
BYERE S Y. FA LR 2.5% . 10% , H 75 E
2.5% 5 BB AR i (T1.T3. T4 B Z =ik s 5
REAERCHE, T REEINEREES S T
Mot AU, i 3k G 1 F R 1 AR, (/3 4k 4R
FCHEHE— D, B T RSL i 5 —
77 THI ] RE A2 B B BT AL A VR, 78 T 33 0 v
ST I, 35 T BT AL R &R 40 1% (POD A
CAT) , Xk T4 4 4= 3% C RIERR A 5L i
7, iR e T R CH B
33 WHEBAMHEESTBERENkRIEF
B2 M

RSO F RN RS A S IS
S, ARG P, H B EE 10% 5 R A G iE (T6) &
E RGPk 8 T S hofl, W N CCTE , 1L AL
2.5%-5% (T2 T3) 43 il 5 0% 4 TC It &2 35 42 vy v
205 CCCIH , B EBEAR hfE . X 52 RKR &,
W 2% O BT 78 45 SRR AL, B 25 Ak A A ZE kR A
AMit 5 g L L ALEEFN 50 g - L (L ZLEE , hoff 43 5 e s
HE B A 5.61%7.28% ; 1 #% TEAH A7 L 4Nt 1.0% 1) H
FE B AE I 5 5 R COTME A & i T 5 . IX m] g
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TR 2R R BRI DR E R, AT RE 21
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(2000 mg - kg A FEEE (1000 mg - kg™ IR S0 fE
e R e R e = ST 0L L RN & B ol 7}
Jiti 4080120 mg - L™ (1A SE 0% B8 12 25 (L ik Ui B 77
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