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Abstract: Taking three muskmelon varieties of early,middle and late different maturity period as experimental materials,

adopting the method of matrix cultivation, the change characteristics of root morphology index were studied. The results

showed that because of the difference between varieties,root volume,root length,lateral root level one,level number and

total length and root dry/fresh weight of numerical size of the there species had differences,but all showed a trend of the

change of the micro arc curve, After sowing 13—16 d,22 d the growth of the ‘Diyi’ and ‘Gaokang’ became faster,and so

did ‘Jipin’ after sowing 13—19 d,25 d.
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Table 1 Effect of fruit tree antifreeze nutrition agent on the contents of ‘Fuji” apple leaves’s mineral nutrient

hb¥ A B 4 B 5 23 B Ein
Treatment N/ % P/% K/ % Mg/ (ug+ g~1) Ca/(ug+g™1) Fe/(pg+g 1) Zn/(pg+g 1)  Mn/(ugeg 1)
. CK 1. 9040. 16¢ 0.16+0.01b 1. 1840. 14c 1 793. 96+8. 56e 11 470.49+220.09ab 1 703. 79+22. 94a 17.5340. 49ab 80. 33+ 1. 49bc
ok AbFE 2.37+0. 15a 0.144+0.07b 1. 2940. 11b 2 436.09438. 65cd 13 130. 56+268. 58a 1 541. 23+38. 83b 13. 68+0. 27bc 104. 35+ 3. 20a
CK 1. 99+0. 14bc 0. 18+0. 03ab 1. 1640. 02b 2 924.99+49. 74b 9 746. 00+176. 92b 618. 76 +20. 96¢ 20. 26+0. 50a 68. 58. +2. 86¢
b AbER 2.4440.18a 0.147+0. 03b 1. 3840. 09a 3 487.10+42. 61a 9 380. 02+163. 77b 569. 16+17. 00d 16. 00+0. 12abc 85.1240. 72b
CK 1. 83+0. 19¢ 0.194+0. 0la 1. 1540. 10c 2 400. 71+49. 57d 9 721. 65+102. 65b 326. 24+ 30. 96e 15. 95+0. 70abc 92. 22+2. 86ab
TR AbER 2.29+0.08b 0.15+0. 01b 1. 3740. 04a 2 612.95+62. 79¢ 7 795.48+171. 70c 265. 39+11. 79f 12. 05+0. 46¢ 100. 5741.57a

T SRR RO 207, FIFIR /NG Fikm 2 53 B3 (P<0.05), T,

Note:Duncan’s analysis of variance was employed. Different lowercase letters in the same column show significant difference (P<C0. 05). The same below.
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Table 2 Effect of fruit tree antifreeze nutrition agent on

the growth of ‘Fuji’ apple

it PR RAE BRE
Treatment Growth of new tip/cm  Fruit number/ /> Fruit weight/g

CK 29.7143. 27a 152. 0019. 16ab 195. 69+15. 62d

HitR&
Ab¥ 39. 28+4. 24b 167.50+12. 252 221. 68+10. 57bc
CK 32.29+4. 82a 168.20+14.83a  209. 69+11. 63cd

By £
Ab ¥R 42.434+3. 31b 178. 80+10. 88a 251. 62+13. 06b
CK 33.14+3.0la 125. 00+8. 29b 268. 89+10. 18b

WP 5
Ab ¥R 42.1445. 47b 143. 33+7. 79ab 296. 26+12. 53a

2.3 RBBIURE SR CE SRR A R R
BoF B DA S SR i SR 4 — T B A8 » i SR L 3R )
Rl KA — B W REBE, SR S0 e 3R A 1 Uk, SR S8

RIEEBEFRBH HERAEE,

M 4 ATLUE 3 AACFRA AT TR ) & B B
7 14.77%.,13. 66 %, 14. 83 %% ,3 LH AL oo B4 B3 i T
17.59%.8.16%6.6. 46 %0 , 2 @ - ME G i, UBEFN 7] 74 <8 R
& B BT TR ST SR S8 3 M B A 2
XTHRZHAY 1.198.,1. 083, 1. 188 1%, Ho i Hlt R & FL a7
FRAALIRA X PR B E . RELH TR R &
BAHEALL BAF TR AARAEE. 3 ALY
HFR CEHERYREMM, FHEER CHERRITAE
2. 25~2. 75 mg/100g, £ X Ab FRLH FbXof BB ZH 38 m , (HL 3%
IMARBE., REEFHESE 3 MbXFIHZ K, H
RHRREGILTE T R R R EATHFSES PR
X REZH Y 2. 23 F5H 1. 63 £, M2 BEM .

%3 RWBFRE FRF 3T

“BEX"RELEE MR REIEEHRIE

Table 3 Effect of fruit tree antifreeze nutrition agent on

the firmness, fruit brittleness and fruit shape index of ‘Fuji’ apple

JF R AL S e A B PR . N3k 3 BT, SRSE . CERT T CSZT T
%ﬂ%'lﬁfﬁ E‘ ,3 gﬂ LI\}E |:P R BEJE ﬁ%u —F l}% T 0.53 . 1.21 . Treatment Firmness Fruit brittleness Fruit shape
=5 /(kg+ cm™?) /(kg + mm—1) index
2 .
1. 54 kg/cm® , BRPTELEANUPGT 56 T RRIRIE B . BEE e K 8. 5440, 38a 1.37+0.0la 0. 84-0. 04bed
B TFHRSEREFE—CERN LR, BREFEHEINSE — s 8.0140. 15a 1. 22+0. 06ab 0. 870. Odabe
o o y CK 7.70+0. 43ab 1. 2940. 15ab 0. 80+0. 04d
%ﬁgt%lﬁ%%ﬁﬁﬁm?%o %ﬂ:%ﬁﬁﬁ%ﬂiﬂ el Ab ¥R 6.4940. 29¢ 1. 1540. 11bc 0. 82+0. 02cd
2H HE T BB 2H AR A BRI, A A B 53T B 2 R A B i K 8.180. 32a 1.16-£0. 07he 0. 92--0. 02a
%o 3 /l\ﬂﬁB:%i%%%ﬁE 0. 80~0. 92,5Xﬂ‘,ﬁ\g\*ﬁ Hﬁ’ Ab¥ 6. 64+0. 23bc 1. 01+0. 08¢ 0. 9040. 05ab
x4 RRBHEEFFINE " RERRA
Table 4 Effect of fruit tree antifreeze nutrition agent on the fruit quality of ‘Fuji” apple
POk AT AR SR R SE R & BAEXCEFR HETE&
Treatment Soluble solids content/ % Total sugar content/ % Titratabe acids content/%  Vitamin C content/(mg + (100g)~1)  Anthocyanin content/(U » g—1)
HilRe CK 12.56+1. 47¢ 22.0740. 89¢ 0. 65+0. 03ab 2.524+0. 02bc 1.1540. 17b
o by 14.77+0. 45a 26. 43+1.78b 0. 67+0. 06ab 2. 6310. 20ab 2.57%0.21a
B CK 12. 63+0. 72¢ 26. 0340. 85b 0. 60+0. 06b 2. 67+0. 11ab 2.67740. 32a
by 13.66+0. 37b 28.19+1. 36ab 0. 70=£0. 02ab 2.7540. 04a 2.8310.27a
T8 CK 13.93+0. 20b 24.90+1. 63bc 0. 73+0. 02ab 2.2540.14d 1. 4540. 16b
by 14. 83+0. 55a 29. 5740. 86a 0.76+0. 11a 2.36+0. 11cd 2.3740.37a
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Effect of Fruit Tree Antifreeze Nutrition Agent on the Growth and
the Fruit Quality of ‘Fuji’ Apples

NI Weiru' ,NIU Jungiang® ,CHA Yangliang® ,CHANG Wenxuan* ,SHEN Xiang'
(1. College of Horticulture Science and Engineering, Shangdong Agricultural University, State Key Laboratory for Crop Biology, Tai ” an,
Shangdong 271018;2. Gansu Academy of Agricultural Sciences,Lanzhou,Gansu 730070; 3. Xianyang Horticulture Station, Xianyang , Shaanxi
71210034, Yuncheng Pomiculture Office, Yuncheng,Shanxi 044000)

Abstract: Fruit tree antifreeze nutrition agent was chosen as test material, three different apple zones(Gansu, Shaanxi,
Shanxi) were selected as research object,the leaf’s mineral nutrient,the growth of new tip and the fruit quality of ‘Fuji’
apple were determined, to research the influence of bio-fungicide on the growth of fruit trees. The results showed that the
agent could improve the contents of N, K, Mg, Mn in leaf,the growth of new tip and weight of fruit,and it also could
increase the contents of soluble solids,total sugar and anthocyanin in ‘Fuji” apple. Fruit tree antifreeze nutrition agent
had the significant effect on the growth of tree and the fruit quality of apples.

Keywords: fruit tree antifreeze nutrition agent; ‘Fuji’apple;mineral nutrient;the growth;fruit quality
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