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Propagation Studies of Self-rooted Dwarf Grafted Apple Trees

DENG Feng-chan and MA Feng-wang”

(The College of Horticulture, Northwest A & F University, State Key Laboratory of Crop Stress Biology in Arid Areas,
Yangling, Shaanxi 712100, China)

Abstract: Established experimental stool beds and nursery to study the cultivation conditions for
efficient propagation of dwarf rootstock liners and dwarf apple trees, respectively. The propagation
efficiencies of dwarf rootstock liners were evaluated in three replicates in stool beds with six different
cultivars, three different mounding materials and four different mounding times. In parallel, the
propagation efficiency of dwarf apple trees was investigated in nursery with four different planting
densities and two budding times. We evaluated the rooting rate, liners productivity, budding survival rate,
number of branches, trunk diameter and grafted trees productivity of the tested material. In the stool bed
experiment, we observed that the rooting rate and productivity of rootstock mounded by sawdust were
respectively 87.33% and 124 854 plants per hectare, significantly higher than those mounded by soil and
mushroom residues; And the rooting rates and productivities of rootstock mounded on June 1% and July 1%
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respectively reached 80.33% and 87.33%, and 121 172 and 124 854 plants per hectare, significantly better
than that mounted on May 1% and August 1%. The dwarf rootstocks 0fG41, M9, Pajaml and T337 in
sawdust showed stronger rooting abilities (above 80%), better than Pajam2 and M26. In the nursery
experiment, we observed that highly feathered finished trees with the planting densities of 75 000 and
90 000 liners per hectare produced 65 110 and 68 670 trees respectively, significantly better than what
were produced from the planting densities of 60 000 and 105 000 liners per hectare. We also observed that
the number of branches, stem diameter, and yield of finished tree budded in fall were respectively 11.44,
13.77 mm, and 68670 liners per hectare, all better than the corresponding parameters from the trees
budded in spring. From these results, we concluded that dwarf apple trees and dwarf rootstock liners
should be propagated with mother plants mounded by sawdust during June 1% to July 1*'; G41, M9, Pajam1
and T337 should be selected as mother liners; And the planting densities of liners in nursery should be
from 75 000 to 90 000 liners per hectare. In addition, scion budding time should be done in fall, and then
65 110 to 68 670 grafted trees per hectare can be ready for planting in orchard next year.

Key words: apple; dwarf rootstock; grafted tree; nursery; productivity; rooting rate; stool beds

ARG TR AR, WK EESEmRAR A RS R (RERCR AT 5E 5E, 1999).
TR LRI R R A R I T ), SESUERAG b TR bR 2 b [ E A RO E A
FEA =IO T EEVEN] CRE 4%, 1999; Z2 il 4§, 2001; X|EZ%E 4%, 2007). #EALHR
I B H AR P AME S B MR, AR RAMEZE R, S8 AR R A K
K E )2 R BAL BRG] , Pl g%, g5 AL, P EE, Wi, S T RAFRCR (Van,
1978; Nyberlin, 1993; Hoying & Robinson, 2000; Sadowski etal., 2007; &l %%, 2008; XS
;7 A, 2009). SRR BRI W B H BORA GG, B ANZ L, SERE R TT T
R BT TR ARG D RN B (5 B (Rl 45, 19965 k%, 2005; #R4x¥E, 20105 44
#e 4%, 2011),

AKIE TP R R AR P I ), BIEFEE RRAAG AR S A B AR G e ) AR R AR 2
SR, AR RUR TR K E B IR FRA E ARG G A e e S %

1 MEETHA

1.1 RIEHEER

TR5 T 2008—2011 471 Bl 44 QB LK AT EA PH AL AR AMREF K2 50 He 3 AT o 1% 3
M7 TZR4E 108°09'. db4i 34°15', g4k 530 m, P34/ 12.8 °'C, JLfEI 221 d, - PIFEMN &
634 mm, HHEEEAUNYE L, FbebiE, pH 7.8, 1THLIT 0.26%, Blfi#A 67.56 mg - kg™, AL 37.26
mg - kg, HAH 179.08 mg - kg™,

1.2 REmR 5 HELTE

HENT SRR A EE W IR FE Ak ARG S B 1 A 1

BRI AR HWIRTE 1.6 m, L 80 cm @ AHAR LA ACRERE, 80 em B /EAS INBFENS, FEAN/NX
AR 16 m* (10 m x 1.6 m), Fk 50 em (Kfl A BER%ZATHRER 40 cm x 40 cm L5 iU & 30° 47 4}
ARAE, FRRERRAE 34T, RRIMIATE A, BN XOARAEAL A BERE 75 # .
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Ak ARG G T A I AR/ X R 100 m? (20 m x 5 m).

K B ZBENLX 4 ¥it, 3 REH,

AN TR AR /) 7 H 1 H, RRAES MO, MEBEIE T 5 IR SR b . R4
Ko JEFT PR HESET RO, B R R B AH T 32 B 0 )5 RO BT A AR P B R, DU
A, 3 FPELTI M L RS S8k 20 em.

AN TR HE P I )0 B 6 TR B A, Rl AR RS MO, SRR 8 5 H 1 HL 6 H1 HL 7
H1HM8 H1H.

ANFREAR SRR CEOREAE 7 H 1 H SRR HEMAR B, iR 53705 M9, M26. T337. Pajaml.
Pajam2 1 G41, 43 AERE P R T e HE /N X

R B BRI AE AT, AEARCH MO, BEES A & L7, RAE S 30004 60 000, 75 000,
90 000. 105 000 #% - hm2,

I TR 6 v (R R AR 85 3 2l 90 000 Kk - hm®, filiAK o MO, il <w -+, gty
NHAEKTE (9 H 1 HDY FBAERT (3 H 1 HD, IR 1 [ 725 AR 5 ATl AR 17

GRER AT AR 00, BeRIENN 10 4E4E “F L S5 W A E LT ke 4%, T TR) 5 0 2
1.3 BAEmMA

RS AR AR SERBRARE AR 2 BR T 32 25 Nl fT 2 40 DL B OUAR HLBAR 3= & e vl A U E Al
K, A RAMBE ARG B AR L o bR AR

BIARTA2: SERBB ARG G G 0 5 em bW E AR,

BEARAE = He s AR T 3225 P A 2 40 DL BAR HBMR 45 RAF, AR - 5 cm T2
i 4 mm [RIERE AR S

GRS RRR S (30 em DAL FRSRRIR 0 Bk B 10 AN LA BT — 7).

1.4 FIESH

JTA RS H A I 3 AN/ ME, H SPSS13.0 e it B A1) One-way Anova J7i%75;
P25 22 5 e

2 HiIR5pHr

21 AEMEEFHEN FRZEUIAR MO EREN RMAAREERFT

1% 1 AT UG, HI RS W R HERR A3 SRR AR MO ZE R R MG AR A2 7 B AR, SRR HERE Y
IR JRITWREGMIRA L. PRoKYEZE, HHRBOMALE . B, PR B0 s . BURK,
TXRE PR R AT RS AR AR AR AR A A B R L2 S 1 st DA

F1 TEIFMAEFREENFRIELHA MO ERERE TR

Table 1 Effect of different mounding materials on rooting rate and productivity of dwarf apple rootstock M9

HESE I T AR 1% Azl bk -hm?)
Mounding material Rooting rate Productivity

R 3+ i Mushroom residues 14.67 +1.08 ¢ 27450+ 810 ¢

-+ Soil 40.00+£256 b 61360+2860b
HE K Sawdust 80.33+1.04a 124 850 + 2 600 a

e ANFFRE 5%K T 22 5 B k. Tl .
Note: Different letters represent significant differences to each other at 0.05 level. The same below.
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2.2 REARTEIHEEN X EREUMAR MO EREEN REFERIFNT

i 2 ATLAEH, 6 3 1 HAT7 3 1 HPAS AL MO A, R B0 1 A AR R Ak
AR, M5 A 1 HAM 8 A 1 HPAKHERL, RIURAEAR AR R AR 5. 5 1 H
HI TSRS AR NI AR A 4G, B KD, WmAL 20 om, ZERVELZE, AR BEG, 8 H 1 HRA
G, AR AR, MR AR W] Rk, Rl BT R

F2 ERAFHEERNERELHA MO ERERE BN

Table 2 Effect of different mounding times of sawdust on rooting rate and productivity of dwarf apple rootstock M9

WS (M - D) A% AP Bk hm®)
Mounding date Rooting rate Productivity

05-01 51.33+4.84b 68670+2370b
06 - 01 80.33+2.46a 121170+1420a
07-01 87.33+1.04a 124 850 + 2 600 a
08 - 01 13.33+1.14c 17120+ 700 ¢

23 FEREREUMARMERRERTHERENRETE

HE 3 ATLLA e RS SR GAL FT MO 7R8It B ) AR BE 1, T337 F Pajaml
R2Z., i M26 Fll Pajam2 BRI, G4L R H F =¥ 2k~ &, T337. M9. Pajaml Fl Pajam2 /X
2, M26 A iRk,

F3 TRAERBEUBASHAERKPINERERE=E

Table 3 Rooting rate and productivity of different dwarf apple rootstocks by mounding sawdust

BALIE AR A M 1% =Rl (B - hm®)
Dwarf rootstocks Rooting rate Productivity

M26 72.33+2.18¢c 11390+3160¢c

M9 87.33+0.78 ab 12 490 + 2 600 b
Pajam1 82.67+2.26b 12450 +2 620 b
Pajam2 70.00+2.59 ¢ 12190+2010b
T337 83.67£1.06 b 12510+ 1770b
G41 92.67+£1.08a 15100+ 1620 a

24 HFEET MIMAMBEZEEN ‘EL/MY BESEKMEE

R 4 PTG, Rl AR AR 25 B S i 3 v B KR A i B BE/ (60 000 £ - hm?), #AqS
FARERAM, %, B TR, GG A i 2% K (105000 £ - hm™),
AR N, AT MR S, — R BIRRAR, Sy — s &

R4 TREBERENERBLARMEEY EX/M £KHOEW
Table 4 Effect of different planting densities of M9 on growth of dwarf apple grafted tree ‘Fuji/M9’

WAER Bk hm®) IS T42/ mm AR (B - hm®)
Planting density Branches number Shoot diameter Productivity

60 000 16.37+1.19a 18.40+0.43a 52490+ 1960 b

75 000 13.51+0.60b 15.74+0.49b 65110+ 930a

90 000 11.44+0.46b 13.77+0.21¢ 68670+ 1630a

105 000 7.75+0.52 ¢ 9.63+0.61d 53850+ 2500 h
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25 AREIFEREX “EL/MI EiEEEKIFIE

HIR 5 TLUA Y, AR RS AIRAAIA, MTEIABRF AR NS R 2R AR . (AT
B A KA R B s TR, P HEE 2 TR, AR, KRR,

F 5 THEBEMNENEREEBREFES EL/M £RKNOEMW
Table 5 Effect of different budding times on growth of dwarf apple grafted tree ‘Fuji/M9’

I ] JRE 2] Y% L% F-42/ mm AR (KR - hm™®)
Budding times Survival rate Branches Shoot diameter Productivity
= Autumn 93.50+1.69a 1144+045a 13.77+0.21a 68670+ 1630 A
2= Spring 91.23+0.89a 9.06+0.26 b 9.15+0.36 b 57 750 + 750 B
N \/\
3 Wie

BT A ESE R WA T R, A EAS (2011) R A B H AT Bk IESE BEA FE s AN . 6
TR, 2 AR AL R E K b (GB 9847-2003) 3 BRI H A 2.8%, 2 FE4ETRib
I3 AEAE B AR X — L4 5 A 42.0%F1 73.1%;  BARKE T 2 4EAE TR 3 444K 1 h
e 1 e ZRIGEAR LB 7.0%M 1.9%. SR TPAE (20090 7E Rk PG )1 30 A3 4
BAGAEAR, AERRAR, AN AR, X5 AT A [R5 M 2 A B ) &5 SRR A — 3L

AR 55 B R RS AR G41. MO, Pajami Al T337 7fEf A 45 5 4R . Fazio 2% (2005)
WFFCIN A BT KPR S FIRAA AR GAL 7E 1 AR B AR HE Al AR RERR 25 5 B3, Czynczyk 55 (2007) Hf
FON R RIS MO, Pajam1 F1 T337 7 i A Fa AHE Al AR BERpR i 28 5 B0, T2 AR
DAL=, ARG R PR A S [EES (20100 1765 5L B ST 70A N R
HREFGERGER S, RN, BRI, ARG RE AR, X0 Ge 5 =GR A il R
SFEUGHE AN, BIEE N, KGN AR AT .

AR 25 R, AR B RE AR B E WK, R AE AR B0 RERRHE I () fo R 2 U A oK
TERRPE G M DX S A 2 7 H L HEI8 H 1 H, ARSI FIATIE G41. M9, Pajaml FiI T337;
0 FUARAK AR Al 2 2B v I bl A SRR P S5 45 S 75 000 1 90 000 #k - hm™®, S5 1)t
RN )R Rl A AR TR K 24 4E KT, — R AL [ AR 3 1 (4 4 7 By 65 110 ~ 68 670 #k - hm?,
FHBH M E WML, WA EH R .

AHEFT A B ) F b3 o0) 35 TR AR AR B RSE BB ARG G B BB MR S SHT T
TRV, A AT NAS R HE I T () FLRRSE . PROKPE . TSR R SO IR AR R b 524k
FRI G R 5 T E— D00 RR A AR 1 BB i 41
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