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Effects of Renewal Pruning on Mountain Apple Tree’s Nutrition and
Growth
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Abstract: Compared with common pruning in Loess hilly and gully region of Northern Shaanxi, the
effects of renewal pruning on mountain apple tree’s nutrition and growth at full productive age had been
determined. The results showed that renewal pruning increased nitrogen, phosphorus, potassium, calcium
contents in leaves and branches, and increased nitrogen, potassium and calcium contents in fruit, reduced
nitrogen and calcium contents in roots, but had no significant effects on phosphorus content in fruit,
phosphorus and potassium contents in roots. Renewal pruning significantly increased the proportion of
long branch and medium branch, significantly reduced the proportion of short branch and leafage branch,
and promoted branch robust development. Renewal pruning increased leaf area, chlorophyll content, fruit
weight, fruit vitamin C and organic acid contents, but had no significant effects on fruit firmness, soluble
solids, total sugar, and coloring area. Renewal pruning increased fruit yields and significantly improved
orchard economic value.

Key words: apple; renewal pruning; nutrition; growth

R EEA: 2010-06-18; {EEIHHE: 2010-10-27
BEWMB: EE ‘+—H FHESHEEIRITE (2006BAD09B07, 2006BAD09B09)

* JW{51E# Author for correspondence (E-mail: sndu@nwsuaf.edu.cn)



140 W 2 % 38 4

It 45 113 32 060 D00 SR 11 75 SR R R el A8 A JEE 38 m, - BRG44SR EAT T« KU, (H5 1R
&£ (Valsa mali Migable et Yamada) {7 .

T S LA AR R 32, A B R AR b 35, RESERIAASESE, AEFRFOLBUR S AR H I
HHRATEB IS BT 24P TR RIEET (Ferree, 1992; HF %, 2006). MWLM (ZEN 4, 1992,
Widmer & Krebs, 2001; ZRECF &5, 2004; 5K&)11 %%, 2005; £/ 45, 2009; 5Kk 45, 20100,
P % (Lauri & Lespinasse, 2001; #EB{E %%, 2008) &5, A J¢ 5B E B A% A SR ) 52 0
WEFT Do XL (1994) SHREAE. SR (2008) SHREMEREAT T HEBHMEET, AEWKE T, 1 H
Pem TR AT

AR B B S S R A gy, AR EROR, RSEARN, e PR, WU RS
BB A4S I8 S AR KA DT TR sg e, R S RUE BRIk iR & .

QY VR SRS DARES

11 #5433

TRIGHIAL T B v 22 € L g Y € T AT, ARR)A 8.8 'C, =10 CiEshBL 3 171.2 C. ik
AR 1 270 m, Bermpgwas 120, B0y Ay Kb, HIEOh g, JFEE 90 ~ 110 m,
KR 1973 g - kg, FIEARUE AN 117 g em™.

20 LSE R IR 2.1 hm®, 1986 fE5ERL, MR 22 4, A B SEEE S [Malus sieversii
(Ledeb.) Roem], HRATEE 4 m x5 m, ARIEATI, PR, KK 410 ~ 420 cm, KT HE
18 ~20 cm, 7ElE 410 ~ 440 cm, Jb/2 = JF 320 ~ 340 cm, AP SKITF O K. WSS, AMEIIEK ALK
6~ 10 cm, FEAE0.40~0.43 cm, HI 3 F-PRJRR= 8N 120 kg Zid7. B FE R AU,

2007 41 2008 4 LA 2 bh 3 HUAE BY 7L AR, R RIS BY A TR BT R R Z B4R K. 3%
BY RIRGEE TV, BRI AN e 2 SR A R T U A A, AN BR LA S RIS 5
(R A N IR (1 AR <3.0 em), AT fE i o &R 4 BT BR B RHA R B 1) 10% ~ 12%,
BARRBIARE N 1500 Bo A AT, Jerbrh R, RRL A 90%LA 1. BT S A e N . B S AE BT RT A IR
FHERMA T R, B BERFEN 020 C (CHWTREK, $A2k em), BEGL. HEE Y
2R 90.0% ~ 95.0%.

BB By A S BT AR YE 1 A AER A, RIIARIMEEY k. KIE > 30 om [ 1 452
BeKiG KELE 20 ~ 30 em [RRMVERE RIZE 3 2 E AR AL, N IEERE [RI4E 2 3 AR AL, AL KK
R REAG KEAE 10 ~ 20 em (RHER R4 3] 3 EAERAL, FIERAHE, Bk Kl
B KE <10 com MRVERIEIZER] 4 ~ 5 AR, BELRRIGRR) 2 ~ 3 AR, NEER ARG
Bro AT HAEA . MG RCBEATRI4E . RiAk, BIBR 65%LA BIAELE . X T IR A AR K g, 1
EAERKRE <10 cm. BHAGEEE >320 cm W& SLITO . REBIBR TR, st ma, B
B SE BA . KT BHGEERN 022 C, FEHE. BAREEEREN 020C°. &FH 4N
Bk i B AR IR 20% ~ 25%, TN 85% ~ 90%, HZEHALH F & AT (CRIBBTD 1 5% ~
10%. B8 EH i 2.80 ~3.10 m, i 2.1~23m, FRHEEEN 1000 B84, Hpdig, m
i 50% ~ 60%.
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5.0 cm) MK (KJE < 1.0 em). BEFML. g5 R MBCE KB, BENIEEL 100 £ 1 4E4K,
SEAACK B U (HA), REBH T EMe P s . B M.

W RS RBCATER AR B 60 ~30 cm L2 REHE <2.0mm (IR 0.5kg &
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Table 1 Effects of different pruning on apple tree nutrition /(g kg

fEiIga 1BEY )52 S ik ap 45
Part Pruning type Nitrogen Phosphorus Potassium Calcium
I F Leaves HM Common 19.24 0.77 4.92 21.85

B Renewal 21217 0.84" 5.67" 23.57"
14 Branches L Common 10.56 1.06 3.24 16.37

B Renewal 11.63" 1.22" 3.51° 17.59°
JSE Fruits H I Common 15.12 0.06 5.81 0.48

HH Renewal 17.12° 0.06 6.34" 0.52"
% Roots #HM Common 11.25" 0.84 3.66 1045

BT Renewal 10.32 0.88 3.68 9.08

e * FORFE—FIBERIE R B #F 27K (P<0.05); ** RRIEFHREHFZRFKTF (P<0.0D. A,

Note: * within the same column indicate significant difference at P <0.05; ** indicate significant difference at P <0.01. The same below.
2.2 (EEARHIAEKFIR L MRAI I
22.1 MHREK

SR G BN AR [ AR ek (4 2 2 e Bl 3%

=R
)7

Wi, AHSEOPTE BT B e s T AR KB

B, WS TR, AR PR TR AR (G 2). BRMB B B SR T R
RIEEA], BEAR T SRR EL B, D A R R Bt 1 AN AP IR IRbe . & R Lol

£ 2 TEEHARMEZEROTIE
Table 2 Effects of different pruning on branch growth

o ENERSELE 54 %I 440 Number of
&8I U750 Number of branchs of different lengths different types branches PNt
Pruni v v " = o ok "
S T Kb Tk b it A HFB 4 R Total
P Water branch ~ Long branch  Mediumbranch ~ Short branch Leafage branch Foliage branch  Fruit branch
W 08 4.2 14.6 254 275 5.6 66.9 72.5
Common  (1.10%) (5.79%) (20.14%) (35.03%)" (37.93%)" (7.72%) (92.28%) (100.0%)
WHE 54 12.6 19.2 173 162 20.6 50.1 70.7
Renewal (7.64%)"" (17.82%)" (27.16%)" (24.47%) (22.91%) (29.14%)" (70.84%) (100.0%)
T AT AR A T

Note: () within the data as a percentage.

RSB BN TGS, BE TR R, b TR (R 3). EHME B IR 4R
KAgort, b A, ek R R E NN,
SERME BY (17 5 BRI T 9.50%, H 1T HE By AR SEoR, $m T R SE5 0 R i
¥, GO ESE S T 32.3%, MR E E T EE.

% 3 FEENNHEERBOFKRE
Table 3 The tree growth of different pruning

BRI Wi Crown #%% Branch - F Leaf

IV ) — — o FE/
ey em jit 5/ ek e/ Bk M&H MR Mg a R R RMB - tree”
Pruning Increasing (cm x cm) cm cm 1%/ cm cm? /SPAD /(kg - tree™) ( free”)

th of . Output
type grow diamets Crown Crown Branch Branch Leaf Chlorophyll Yields value
1AMEEr Jiameter height length diameter area content

WREY 05T 422 %4317 328" 5.6 0.41 23.2 48.6 113.5 325
Common
s 03 381 x402 286 132" 0.52" 25.6" 552" 1243 430™

Renewal
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Table 4 The apple quality of different pruning

VTN 2 i p "y e fii s/ ATk . o 5
g O gsem prmem o D0, EEE e worzo b 00T
Prunin, it/ Longitudinal ~ Transverse  Fruit shape (g-cm™) JEAI% Total ( -kg']FW) Organic Bl
€ Fruit . N . . € Firmness  Soluble ug . .g Coloring
type K diameter diameter index . sugar Vitamin C acids
weight solid area
WHUETS 21530 7.20 7.78 0.92 9.4 13.6 11.14 6.4 427 96.4
Common
HEEEE 237857 7.20 8.21" 0.88 9.2 134 11.29 7.7 4.53" 96.8
Renewal
N N /\
3 iR

AIRE R A P14 5 BOFHE BT ik, BYRRIESIRE, JRAMEd R, e A, KRR
WCIIFR Iy« AR SRR IR s Bk R, R THA L Bgc RSEPRFRS R, A
TRE PR, b T A RECE, Rt B R AR, (e RSO T B BRI
PR IR 5 LR IR B S A 25 R sk AT oA R, APl JEAH R e R
ABYBREFEGIRRE, MR AUAUNMIGRAE . FURGIE R &, A T REMIMARE TR, BRI T
Fiv Bidks RIShRFRE R, W8S TR, SRS, R, st Eik, R g
JRARRHER . ABCRIE I A RS B A, RSN

SUBHE B AR AN, BB, b T B M AR, B AT R R TR AR
A WHIE AR IR R X E TR U RS e, FARARIS R B IFREER, IR
APHRS PEEEE D AT WRFRERA, RIS SRR P B, A A
2F.

SUBTAE B AT Sk 2 B v i R LS R IO AR IR, (BRI, et RS
K, REasH.

SR DY IR R, 8Ky FR iz, R IR AT SR BT 57k 2 S S 3455
T, I AU Lt S R NAR R A, SRR IR SR B ik, MR R
KEEROTE, dEFFMEaii e, RmMERETR, ERNEFEMTE,
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