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(Development of reducing techniques of missing plant
caused by bleeding sap in the production of

well-feathered apple trees.)
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SUMMARY

1. Project title

Development of reducing techniques of missing plant caused by bleeding sap in the

production of well-feathered apple trees.

II. Research Goal vs. Research Accomplishment

Object R&D Accomplishment Output

Reduction of missing plant | ldentifying the differences between the 100%

Measurement of seasonal .
Measuring the seasonal changes of root

i 10094
changes of root pressure in pressure by self made measurement device ?
M.9 and M.26 rootstock.

Development of reducing | Developing the reducing techniques of sap

100%%

techniques of sap bleeding. | bleeding by diverse treatment method °
' Stable production of well feathered apple

Stable production of well feathered nursery and it contribute to the nursery 100%%

apple nursery "Knip-baum’. industry

II. Objective and importance of the Project

O For establishment of the high plant density apple orchard well-feathered knip-tree is
necessary. However sap bleeding from heading cut of whip tree for knip-tree caused high

rate of missing rate in production of 2 years old nursery tree in Korea.

O This experiment was performed to solve the this problem with one year ‘Fuji’ nursery
apple trees on M.9 and M.26 rootstocks.



IV. Main Scope and Contents of the Project

©)

©)

@)

©)

Identifying the differences between the treated and non-treated block.
Measuring the seasonal changes of root pressure by self made measurement device
Developing the reducing techniques of sap bleeding by diverse treatment method

Stable production of well feathered apple nursery and it contribute to the nursery
industry

V. Results of the Project

©)

@)

Root pressure was detected from late March and reached its peak in early April.

Root pressure in both rootstocks was higher in black P.E film and transparent P.E. film
mulching than in clean culture. M.9 showed much higher root pressure with maximum
269hPa compared to 65hPa of M.26. Missing rate in production of two years
well-feathered trees with M.9 caused by sap bleeding with root pressure was 47% in
transparent P.E film mulching, 17% in black P.E film and 10% in clean culture. In the
case of M.26, tree was missed only 7% in transparent P.E film mulching but not in black

P.E film mulching and clean culture.

Irrigation might have effect on root pressure of M.9 because it was 303hPa in irrigated
but 65hPa in no-irrigated.

Late heading cut of scion decreased the missing rate of M.9 showing 27% on March 9,
20% on April 2 and 7% on April 23. However no tree of M.26 was missed.

Root pruning in early April was effective to reduce missing rate of M.9 showing 7%
missing in both sides root pruning, 10% in one side root pruning and 20% in no-treated

control.

Quality of nursery trees in both sides root pruning was little lower compared to intact

trees, but not significantly except feather number in M.26.

VI. Study achievements and achievement

@)

©)

Establishment of stable nursery production system.

Achievement of the national competitive edge in the global competition.
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Fig. 2. Electronic pressure measurement devices for monitoring of root pressure. Operating
pressure is 0 to 100kPa in temperature between —40 and 125C.
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Table 1. Missing plant rate in production of nursery apple trees with different mulching materials.

Treatment M.9 M.26
Control (clean culture) 10% 0%
Black P.E. film 17% 0%
Transparent P.E. film 47% 7%
A 27] ASAEH 9A M9 diERTE M26 giEe] dAAHo R Faglon, 53 M9
ze oy 9T REo Aol R ARG AAR nou HxA A%l ey
71 % st vH(Fig. 5)

Control (clean culture) Black P E ﬁlm mulchlng
M.9

Control (clean culture) Black P.E. film mulching Transparent P.E. film mulching
M.26
Fig. 5. Growth status of nursery apple trees on M.9 and M.26 with different mulching
materials on May 11, 2015.

Aol bE Ag7Ey 53 =gA JFHAL MO v Fguld 23 A= 55 &
A ZAF A¥ il 189.3em, A v 12.270E a7k 220,5emE HERG 37 THeF 209.5cmE
ZAM AR FA o] v A A P o FARAE G = FA T 916.6cm, A RE EY

I'd 9T 6226ecm= A 3kel] Apolrh ot FAA FolAdS gl

-
]
-
©
&
3
I
o
jus)

_18_



M26 =8 Fis) %x] S, FAzAg] S 97 g2 AdTuc weed A

Table 2. Effect of different mulching materials in production of nursery apple trees.

vl v W
Control 915.6 a 50.8 a 2205 a 202 a 185 a
M9  Black P.E. film 779.8 a 46.7 a 209.5 ab 198 a 15.7 ab
Transpar-P.E. film  622.6 a 54.0 a 1893 b 202 a 122b
Control 749.2 a 421 a 2353 a 192 a 185 a
M.26 Black P.E. film 914.7 a 448 a 2386 a 186 a 205 a
Transpar-P.E. film 8019 a 404 a 2343 a 18.6 a 19.8 a

“Treatment of different mulching material applied on 6 March, 2015.
"Mean separation within columns by Duncan’s multiple range test at P=0.05.

Control Black PE. film  Transpar-P.E. film Control ~ Black PE. film  Transpar-P.E. film
M.9 M.26
Fig. 6. Comparison of nursery apple tree quality produced with different mulching materials.
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AEHAATE MO tEo] A= 39 209HE] tielo] wrAlE Y] Al &Eeli=d Bt A 49 1127}
A Hol 303hPa®] ¥ 25HS Holtprt 49 FEFEHE 28ke] e F4E v, 3k
To A= 49 14A7b4 H W) 65hPae] 29+ Kolthrt AAs ZFol=i= A Bttt M26 Ul
SolME 39 20U ko] BASy] AlFst oy e ol Hol whE Zpol= urERLEA] Sk
om] 49 3E7HA 4~17hPasl ¢te] 54 ¥ AkFig. 7).
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Table 3. Missing plant rate in production of nursery apple trees with different water managements.

Treatment M.9 M.26
Irrigation 27% 3%
Non-irrigation 37% 0%

T 27] ASFEHE MO tEuch M26 Bl £gov] #ET nrhe PuETe
Bl 7} gk Hol A th(Fig. 8).

Irrigation Non-Irrigation
M.26
Fig. 8. Growth status of nursery apple trees with different water managements on May 11, 2015

et A AREA)

A5 A%, 24 =, A%

=

A BeTeh RRgTe] BGRY delsk gl weh nEel St
% 5 B &4 Aol WAHA rHTable. 4).

Table 4. Effect of different water managements in production of nursery apple trees.

No. of
: Total shoot  Avg. shoot Tree Trunk
Rootsock  Treatment growth (cm)  length (cm)  height (cm) diameter (mm) Sh()g[:ep °r
Irrigation 742.7 a 433 a 2223 a 193 a 173 a
M9
Non-irrigation 788.3 a 445 a 209.5 a 215 a 175 a
Irrigation 8355 a 448 a 2315 a 19.7 a 18.6 a
M.26
Non-irrigation 801.0 a 431 a 231.7 a 19.7 a 18.6 a

“Treatment of irrigation and non-irrigation applied on 6 March, 2015.
’Mean separation within columns by Duncan’s multiple range test at P=0.05.

g, A% 27dE AETRY LR A% A7 O Fsadoy A% AgzAtelA
£ RgTsh ST Aol Aol glol el v FEHYOH, BE DA% A welx

_21_



Non-irrigation Irrigation Non-irrigation Irrigation
M.9 M.26
Fig. 9. Comparison of nursery apple tree quality produced with different water managements.

4. AG A7)d @ 9 ¥

AeH(Knip) A71E @8] Foll whet 29ko] o DAl Wssh=A] dobry] 9iske] 39 9Y, 4€ 2
o, 49 230l Zt7; dedt v SdastE FA ST M9 tiEelA 39 9dell Ak Ae

T 39 299 =ebo] wAYSty] AlAele] 49 4o Hol 203hPal] obeo] HAYSE o] ¢ 2 A
A8l Ftaste] 49 109 F-E= %ol vvlatdth 49 296 dedt Az FoA s Ak of
T 49 49 Hof 101hPe] ko] LA o] F A8 o]l FHasHA 49 11YFEH=
oFe] Aol 25hPaclst® UEle S Bt wiAMo R 49 23] Addk At
Ay AF 2ol Frhste] 49 2997 A 143hPag] +¢to] WAE AL o] Foll = 29t A
o] At T AT v AR ¢S Btk M9 UES duAgE 3 Foll A
AlF o Zto] mobAlE Aol ot o9 thEA M26 thiEolA= Hdi 30hPaclste] <t
o] MAstE T A Al7lel #Aglel AAHow 29t LAAETL =4 dston AwTt7he]
o FE v s=sHAl 2AE A TH(Fig. 10).
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Fig. 10. Changes of root pressure according to knip-dates.

Adk ATl A 7%E Ad AgE =A s AFe

A Al Trell A Ad57F A8 gl tH(Table 5).

—e— 39 Knip
—0— 42 Enip

—a— 423 Knip

o] wrolA = 7

oy el
L o-%]:'ET E-Oj

Table 5. Missing plant rate in production of nursery apple trees with different knip-dates.

&2 MO =2 45 39 99 A Ae 7t 27%, 449 2 A At 20%, 49 23
Aot M.26

Treatment Date for ‘Knip’ M.9 M.26

3/9 27% 0%
4/2 20% 0%
4/23 7% 0%
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April 23

M.26
Fig. 11. Growth status of nursery apple trees with different knip-dates on May 11, 2015.

g S BAok(Fig. 11). BEE4

A 22 A M9 tiEFoAdE AL e Gl 49 23 Audt HEFrt e AHE TR

= = M.26 t&Eo A= 3Y 29de] Aot

g Al gt7h g A g Ttel vls) F3 A A o] Fob FoA A= ApolE B on o]zle] Atk A7)

of W& Apoletar gald & UATH B AIA TV =E5E DAEHE SATY A -

A7l e SRS EI it ARGl A Aol flol Ao mE Aol
2 2 4 fl}dtH(Table 6).

Table 6. Effect of different knip-dates in production of nursery apple trees.

Rootstock  Treatment' gTrgtvgihSlggg) Qgggfhs?grz; heigﬁe?cm) diamZtrélrnlzmm) Shl‘\’lﬁ(}::;r
20150309 9231 a 484 a 236 a 208 a 190 a

M9 20150402 10150 a 511 a 2291 a 212 a 199 a
20150423 703.1 b 400 b 219.1 a 196 a 177 a
20150309 9255 a 457 a 2393 a 194 b 203 a

M26 20150402 9228 a 507 a 2392 a 213 a 18.1 b
20150423 8057 a 486 a 2345 a 197a 165 c

“Knip was applied on 9 March, 2 April and 23 April, 2015.
’Mean separation within columns by Duncan’s multiple range test at P=0.05.
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S| 2 Age ngen,
e B (Fig. 12.).

March 9 April 2 April 23 March 9 April 2 April 23
M.9 M.26
Fig. 12. Comparison of nursery apple tree quality produced with different knip-dates.

Gl rE AR WeHS Qoln] e A Aol B o] MalE A A wY
Y ool A Aue] A M9 thEE M6 tERT ¥ B #te ngom 49 3
VB ko] gadt FAW ol FE 2FH T¢ol HHHAL. AW Ao A= Wy w
A AYE @ o F M9 thEAE 2etol Ao Y= gk, M26 B A% Ae
AREE 25te] Ao HARA gob el Fuo oF kel WkE HAs/] oAk Ao
FE WS WelAT & ATANE M9 B E B= we) W Ank Azlsh vpAsiA
PGS @ o Fol ko] A9 FHHA YA, M26 hEE Re] Au oA E 29

o] Ao ZAHA o} Aol Bt AolE HAY 5 FAATHFig. 13)
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Fig. 13. Changes of root pressure with different root prunings. | indicates pruning time.
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Table 7. Missing plant rate in production of nursery apple trees with different root prunings.

Root pruning M.9 M.26

Control 20% 0%
1-side 10% 0%
2-sides 7% 0%

Al 27 ASALH = M9 s M26 ti=e] M2 5313 2tolE B 3lth(Fig. 14). M9
a2 ATl aAbstAY Aol dAs] Hojxlom Eeldet Aol 2w el A
@ ARy 19 Fedd Al 27 Aol "ojA= AFE Btk vl M26 =
S By Ed oF g dd Ao #AGle] Kol FusT

2 sides root pruning

1 side root pruning
M.26
of nursery apple trees with different root pruning on May 11.

= ga) MO o
3 Aolg 1ol
%

o Aol

WA 24 A A% 2700 AYTEE A4 AolE wel 3
53, ASAT, ZA 5 5 mEe ado] AeTire] §9
EERREE

o A% ZA Fo Aolg AYHAE BE LA
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Table 8. Effect of different root pruning in production of nursery apple trees.

Rk Toaman 00 000 g ot e T
Control 784.9 a 450 a 2149 a 194 a 171 a

M.9 1-side 759.9 a 421 a 2229 a 204 a 179 a
2-sides 5439 a 364 a 2185 a 198 a 152 a
Control 9383 a 462 a 236.2 a 206 a 203 a

M.26 1-side 7625 a 40.1 a 230.1 a 19.1 a 18.8 ab
2-sides 7019 a 410 a 2314 a 20.7 a 169 b

“Treatment of different root pruning treatment applied on 2 April, 2015.
"Mean separation within columns by Duncan’s multiple range test at P=0.05.

A ‘
.E—s‘l

‘ *”: ‘k e B o i
1 side root 2 sides root 1 side root 2 sides root
Control pruning pruning Control pruning pruning
M.9 M.26

Fig. 15. Comparison of nursery apple tree quality produced with different root pruning.
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