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GRAFTABILITY OF ‘CARABAO’ MANGO
(MANGIFERA INDICA LINN.) SCION AS AFFECTED
BY MODES OF PACKAGING AND STORAGE DURATIONS

Y. 1. Yonder and H.G. Patricio*®

ABSTRACT

The effect and interaction of modes of packaging and different storage durations on
graftability of ‘Carabao’ mango scions were studied from March to May, 2003 at BPI-
NMRDC, Jordan, Guimaras. The association between the function of storage durations and
modes of packaging on the survival of grafted mango scions was measured. Furthermore,
the study also described temperature and relative humidity on storage boxes at different
modes of packaging as well as agro-climatic data that could affect success in

scions.

Graftability a”. *Carabao’ mango scions was influenced by different storags
and modes cwnamam as ov.mm_‘.,_a on the percentage viability, mortality, bud cergence
and growth parameters. A significant interaction effect between the two factors vwas noted
on most of the data collected except on percentage mortality of grafted scions 2t Z5 to 50
DAG and percentage bud emergence at 5 to 20 DAG.

4 Shorter .%Suosm of storage resulted in higher percentage viability and bud emergence
mam&. scions. ro:m._ﬂ storage resulted in a lower percentage but when packed at 50 to
100 ﬂooa an increase in survival rate was observed.
Imost 93.0 percent of the variations in bud i

i emergence can be explained by the linear

?;Q“_,w_,_ Eﬁ.,_sam storage durations and modes of packaging P ’

o ings w : :
Tis n_m_“mz%wwawm%m%&smm were achieved when grafting of stored scions was done at
seedlings can still E.Mﬂhw“m“mﬂ&nmm of the modes of packaging used. Vigorous grafted
7 dags, when scions were packed at 50 to 100 pcs and stored up to

Temperatur iv RN
anged- o 78 M%”M mm_mwﬂ._\,mgaa_@ in storage boxes had minimal variations which

¢ -370C and 84.03 to 84.75 percent, respectively. >m8-o=:_mm.n

data gathered indicated ample !
e e of sunshine, moderate temperature, high relative
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INTRODUCTION

Mango (Mangifera indica Linn.) is the third most important crop in the Philippines
next to banana and pineapple in terms of economic potential. The genus Mangifera with
850 species is one of the 73 genera belonging to the family Anacardiaceae in the order
Sapindales (Bombard and Schnell, 1997). It is mainly a tropical species but some cultivars
can grow in temperate regions. There are over 500 different indigenous and introduced
mango cultivars in the ASEAN regions (Kusumo, et al., 1984). The two most important
varieties grown commercially in the Philippines are ‘Carabao’ and “Pico’ which occupy
61 and 21 percent, of the total area planted in the country, respectively. The Philippine
‘Carabao’ mango with the trade name “Manila Super Mango™ in the international market
is acclaimed as one of the world’s best variety, having delicate and sweet flavor, aromatic
and fiber free flesh. Other varieties such as “Pahutan’, ‘Katchamita’, *Dudul’. *Binoboy’
and *‘Sefiorita” are also planted in the country with lesser commercial value (National
of the Philippines, 1984; Mango Sub-Network Planning Team. 1999).
th great commercial value, “Carabao’ mango is extensively planted in
country especially in areas with distinct wet and dry seasons. With
ings. it is projected that the demand for quality planting materials

Research Council
As a cominodity
different regions of the

, of “Carabao’ mango could either be sexual or asexual. Sexual
propagatic wing of plants through seeds while the later is through its clone or
vegetative is of asexual propagation in mango include nucellar seedlings
from polyembrvonic sceds, atiached and detached graftage. rootage and micropropagation
(Ram, 1997). In the Philippines. cleft grafting is the most common, since it is easy 10
perform and the percentage of success is high.

In establishing an orchard. grafted seedlings are usually preferred because of their
precocity. Under proper management, grafted trees bear fruits in a shorter time. However,
it is recommended that four year’s growth should be maintained for proper establishment
of trees in the field. Likewise, trees are generally small in size and several numbers can be
planted to a hectare. In addition, many of the cultural practices, i.e., spraying. cultivation,
esting can be implemented without much difficulty. Fruits of grafted trees
. which when planted in the field. the expected characters of the parents
Because of this, it is important that scions to be used in
bearer of good quality

bagging and harv
are “true to type”
are carried to the next generation.
asexual propagation should come from mother trees that are prolific

fruits.
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| ic the third most important crop in the py: .
o ndicn L) L o0 in the Philippines th Ppingy
pgitert LT a0t mango in the Philippines that were . = .
Aang?® W.Saﬂziaﬁona_a._.ﬁﬂ%mza Council (NSIC). These are smnvvdf : Definition of Terms. The following terms useet in this sl 06 Derewieh dafied:
et AP e Natonal SOUTTVC | nd GES No. 73, 77, 84 Lama, : "y
nd 700 E&.-sm MMSU C....._n_ _q_nrm_mma 1989: Fruit Crops ._.nn:inmm_, .—2&5 . L is the m?__.s of scion to be viahle and o survive when conmected o fitta
Strain, Swee m i Guimars (Phil. See k.,.mm_%? regular bearers ! fﬁw:.m. : to a stock in such a way that they will unite and subsequently befiavs 4s one
!mﬁﬂ&mﬁ_!. TN +000) These trees are heavy ) S. : and _._m<m _w_.wo 1 plant. The term graftability was used by Soto and Operio (1083 o Tanay
one; Dizon. 200 TRt fiber free flesh and have high edibje Pori (1985), : 3 , 3) 3 Taney
%ﬁgggﬁ_ﬁﬂasm is being advocated to assure high quality fryi >_Np ]
. g ; . 2 - N8g g : ; ;
g%&“ﬁ»ﬂ“ of m&m& seedling m_._.m s Oﬁ. these strains wag reCordeq Grafting s amethod of asexual propagation in which & scion is united % the stock for
pesult, inoreasing » The access 10 these seedlings and scions for plant Propagator ; | them to become one plant e.g. cleft grafting.
NMRDC. ._cc?u&r,v. pulk and cargo handling of seedlings and the time aca_mso” ,
a0t @ problert. ma.?a_“a:%on of scions limits the distribution of these straing 1, Othey Scion is the short piece of detached shoot containing several dormant Suds, which,
coltection. handing and tors pefer to buy scions because these are cheap, large ikl . when united with the stock, comprises the upper portion of the zrafted slant
places. Most jwm_ﬁn%s”ﬂ of transfer. However, longer m_o_.mmo.ncﬂm:o: was ovx:.& ," and from which will grow the shoots and branches.
ﬁ?aﬁﬁ&. iability leading to lower survival rate after grafting. This is ope reason : i L ‘ ,
10 dacrease scion v R_ S Anmdum number of these elite strains that can be grafeg s Stock 1s the lower portion of the graft, which develops into the root system
why piant propagators order grafted plant.
I order to proong the viability of scions. p _.w_un_. __M wmwwm__“_%nﬂa m”oEWo. ﬁ_w:a be ; is the capacity of tissues and cells to be alive so that the physiological
or les apotranspiration rafe functions of the cells are not affected.

s should be done in @ way to preven

M_ﬂ& MM mem and maintain optimum moisture, oxygen and temperature to assure the
‘b of nodes and terminal buds. The manner by which the scions are packed and | Survival
namber of scions per pack could prolong its viability and increase its survival rate when
eraffied with in 2 certain period of time. Hence this study was conducted.
Precocit

Objectives ““

This study was conducted with the following objectives:

L. to determine the effect of modes of packaging on graftabiiicy of “Carabao’ mango
SCIONS., |

2. 10 deermine the effect of different storage durations on craftability of ‘Caraba’
mango scions.

3. 1o determine the interaction effect of modes of packaging and storage durations 0f
grafiability of *Carabao® mango scion, |

4. 1 measure the u.m&n__.mms between survival as manifested by bud e
grafied mango scions and storage durations and modes of packaging.

Varietv

———=cs

mergence of

5 i . jons
16 describe storage temperature and relatie humidity on storage boxes where scions

; were packed at different modes, Pe
). 10 descri o o ot syccess B
m&a__wan agto-climalic data afier prafting of scions that could affect SUEE =

ot e ch

is a state of the clone when growth commences actively or when the Bud
emerges and grows.

is the tendency for some plants to become reproductive sooner tham others of
the same kind.

is a group of plants originating from a single individual and reproduced
solely by vegetative means, such as by cuitings, layers, or grafts,

is a contraction of the phrase “cultivated variety” and should be distinguished
from the analogous, naturally occurring category, “botanical variery”. This
refers 1o selected varieties of plants that suit a particular purpose with distinct
characteristics.

is synonymous with cultivar, which refers to a group of plams within a
species with similar characteristics.
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| method of vegetative propagation of Mangq in

fing. 1L 8 _.enoa_:n:h_a_n_ __.muzwnﬁw,_..._ m_u_u.w___q_h_zwmﬁm ik Monghg
the Philippines is cleft mﬂ_gn_:r:_ diameter. 10 cm o_M_ms_a ed in moist p a,q inal by
old from flushing. about ediately after collection mﬂ _:nwm for a period ms.w_um_x_. ang
Defoliation is done ,_w“”__n plastic bags t0 malimair, Mmm __:<m<m_ q%a :uoﬁm s Scion
placed inside polyethylen ssible to ensure higher s >zc.co£.

should be grafted as soON as po

-MIN, 1999).
czcn_,,.m_.mu (1983) reported wfmw
plant Nursery Operaors (BA

«cessfu
The most populr and succes

a skilled plant propagator of wamsmm.m Associ
) could graft or bud the Tm_«_mo strain s¢ion
98 percent. Higher success was obtained at ._u.n end of
survival rate of 90 10 e _.Wa,i season. Prolific buds should be obtained fro
months or at the ms__” o_anm were about to flush or during pre-flowering stage,
shoots or when mot MH from a distant source should be properly packed, stored g4

Scions 8__%%%_ their quality and assure higher survival, Imzams and Kesier
transported 10 aw__& that scions must be kept in moist condition and I mperature hy
(1975) recommen lopment and deterioration. It must be wrapped in bundes of 25 1o
will prevent bud developm roof paper with clean slightly moist materials, i.e, say dust
100 sticks in _awé Mﬂ”ﬂmw Good wrapping materials for scions must allow exchange of
_.,‘SMM%M_H%M mo_w during respiration but ._ m.azm Q%.EBEE _.mﬁo_._. .:.6 failure of sciong
mmwzr,n.ﬁ_s_.__m grafting is due to the inability of its tissues to differentiate resulting from
desiccation and onset of rotting (Bondad. 1987). Proper packing Prevents moisture Jogs,
maintains scions in good conditions and extends viability and period of scion dormancy,
Pasayan (1980) and Tanay (1985) as cited by Bondad (1987), proved that moist newspaper
is a superior packing material compared to moist sphagnum moss, polyethylene bag, coir
dust and saw dust. Scions stored 3 to 5 weeks have _oi. survival rate (8.89 and 0.74)
compared to 0 to | week (99.99 and 67.41) percent, respectively.

One week storage of mango scions packed with sphagnum moss and saw dust at
different temperatures showed that scions stored at 20 oC gave the best results in terms of
survival of the grafted plants for both packing materials (Soto and Cgperio, 1983), On the
5 5 <ays and treated with
compared to ANAA
at untreated scions

ation op
N 5_3 a
the Tainy
M Matureg

treated scions stored from one to three days. Results further show
stored at 1 to 3 days emerge faster than treated ones.

In veneer grafting, Ram (1997) cited several authors claiming trat defoliation prior to
grafting may not be necessary under humid conditions or when extyeme temperature and
relative humidity do not occur. Mature scions with length and diamecter of 5.0 to 10.0 and
1010 1.5 cm, respectively, have more than 90 percent survival rate in grafting. Scions
packed with sphagnum moss and covered with polyethylene stored within 8 days at 25 1o
350 C ambient temperature can still be grafted with 50 percent success during the months
ww ﬂ\_ma” o July. Cultivar differences may be considered. He further cited that seedling
gotstock of different ages (3 months 102 years) had 40 to 100 percent grafting success and

was affected by season, scion magy: o : i jons
: maturity, predefoli ndition of scion
among others. The yse of 1y, p ation period, storage co

¢ of growth regulators by dinn: i t surfaces of the
scion %E._ 8.%.6% did not show gw m_mamnmwﬁ hm%“ﬂm R
68.33 H”MMM&EF S-month old scions have higher sprouting and survival rate of 73.33 and
of .285 wﬁ, epectively. As the length of scion increased (2.5 to 10.0 cm), percentag®
highest mcasmm_”mmm.ﬁwu s 5.3 percent. The length of 7.5 and 10:cm gA'S .q”w
The jackfrut scjon stick percent. Defoliated ang undefoliated scions have no variation

$ can be stored in mo; . moist gunny
A newspaper up to 3 days (Desai and anwmﬁm.mmwm%owws S

’I’
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METHODOLOGY

Choosing of rootstocks, Rootstocks of the same age (approxi
having pencil-sized stem diameters were obtained from the National Mangzo R
Development Center (NMRDC) Nursery, San Miguel. Jordan, Guimaras,
rootstocks were planted in 7 x 10 inch black polyethylene plastic bags wi
garden soil. sand and organic fertilizer mediym, A total of 1.500 raotstocks were
in this study.

Application of starter solution. Starter solution was applied
revigorate growth. This was prepared by dissolving 20 ¢ Triple 14 fer
water. Each pot was applied with 20 m| of the solution,

Collection of scions. Pencil-sized scions. about 6 inches lons were collect

= vile Ol

NMRDC Scion Grove and Germplasm Collection at Pifa. Buenavista. G
were collected from a single identified mother tree using a pruning shear.

scions were at least 8 months old from flushing with protruding rerminal buds. |

after collection, scions were defoliated, packed and stored according
treatments. A total of 2.373 scions were collected.

Experimental treatments and design. This study utilized the sphit piot experi
design with four replications. Storage durations of collected scions served as m
and modes of packaging were assigned as sub plots. Experimental trea
presented in Table 1.

Experimental Treatments Used in this Stucdy.

FEESRS

>torage Duration Mode of Number of Total Numger of

(Days) Packaging (pcs) Packs Scions Used

I 23 10 250

3 50 3 250

5 73 5 375

7 100 bl 300

9 Loose at 200 none 1000
TOTAL 2375
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6 ey Jy wetted to the point om. am:u :m_.am an ordinary
ol Geg M“dﬂ_“..a.md%& ﬁzm.um_na old newspaper by 25. 50. 75. and 100 Eﬂwow "
. u._umnu-m .o newspaper was also wetted fo maintain proper moisture of waowm_.
: mpR e 25 sci S E R
Modes of packaging were done by packs of 10 mﬂ 25 mn:.uzw nwnr Na packs o.w.u at 50, 75
and 100 scions. Scions in different modes &Ban_nm S gwammc.s the same
ized carton boxes lined with newspaper u.na seal m_. storage except .2 3 Pleces scjong
e pak st This meament consined 7 pcks P2 R0 9 8 v suficen
 cions for the sampled roosstocks used at the time 0% £72 a__w n the other hand, anothe
200 scions were lavered in another carton box _.__mn.s&_ old newspaper and sealeq thy
- d 25 loose package. Scions were storedat [.3.3,7and 9davsina _m_uo«mSJ. room
 with temperature that ranged from 23 10 27°C.

- At the prescribed day of storage. 10 randomly selected f,.mmv_m scions kept in different
 modes of packaging were grafted to 10 “Carabao’ mango seedling _.owmmwo_.m. Cleft grafting
. was the method used. A single plant propagator did the cleft grafting in each replication
o mimmize variation. A total of 1.000 rootstocks were utilized for grafting. One row of
 potted mango seedlings was lined around the grafted seedlings in each treatment to serve

s border plants.
 (Care and maintenance. The experimental set-up was monitored daily. Weeds that
grow i the plastic bags were uprooted. Weekly spraying of recommended insecticides and
mﬂm.ﬂ_ﬂnuu nuv_o.q&. to n_ma.iu.m damage .ow insect pests and diseases. Watering was
done using an inveried micro-sprinkler pressurized irrigation system when necessary.

Data collected. The effects of the different treatments used were evalua:= ~ased on

. the following:
i u.nl.—..m..uq.-ﬂ and _d_»a.a.n humidity in storage. Daily temperature = -clative
ES&:.« in storage container were monitored and recorded in °C using ar. =:vanced
 Digital Large-Display Hygro-Thermometer. These data were gathered pricr 0 grafting

B help explain the survival of the scions.

= usswngmnﬁ fp s Altherime of grafting, percent viable scions in each prescribed
when buds g of packaging were recorded. A scion was considered viable
,&x_ g and shoot tip are still green and active with no browning and discoloration
 tissues, SM”__“_«% ”_n i m.c_ﬁn_zs and show no sign of dehydration and blackening of

, 'as monitored on the grafted sci s _‘ :
o the time they emerged. grafted scions every five days after grafting up

A .

e Days m..oﬂs”“uaa.m fo bud emergence. Number of days from grafting to bud
s ,mn_aaﬁnungan.:xn _M“M.”Mﬁﬂ: “ _w_“a Hm _Mo_..m_.%an emerged when the shoot tip sprouts
i il WIth whitish-to-whitish green color, During this time. the
3@&%«3 sheet covering the tip of the scion was removed. -

II
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4. Days from bud emergence to flushing. This was recorded when all the leaves opened
the surface of the leaves is flat and colored tan brown to yellowish green. ;

5. Percent of graft bud emergence. Scions that emerged were considered to have
survived. This was observed at 5 days after grafting and was monitored at 5-day
intervals. Percent bud emergence was computed as the total number of scions that
survived over the total number of grafted plants per treatment then multiplied by 100.

6. Percent mortality. Blackened or discolored scions after grafting were considered dead
or unsuccessful grafts. This was observed at 5 days after grafting and was monitored
at 5-day intervals. Percent mortality was computed as the total number of dead scions
over the total number of grafted plants per treatment then multiplied by 100.

7. Average number of leaves developed per plant. The number of leaves developed in
all sample plants was counted at flushing stage. This was recorded as average number

of leaves developed per plant.

8. Agro-climatological data. Agro-climatic conditions in the area were monitored
through out the duration of the study. Data were taken from the nearby weather station
of the National Mango Research and Development Center. Data taken were atmospheric
temperature. relative humidity. rainfall and total minutes of bright sunshine. Data taken
were presented 2s mean observation throughout the duration of the study that could

ss of *Carabao’ mango scions.

g SUCE

affect gr

A rating scale listed below was used to describe seedling vigor as
erent treatments used. Observation was done 30. 40 and 50 days

Description

Rating Scale

1 Dead. Unsuccessful graft or the grafted scions died.

Less vigorous. Grafted scion was viable but did not emerge.
This also included emerged scions that developed
less than 4 functional leaves.

Moderately vigorous. Seedlings developed 8 to 10 functional leaves.

i

Vigorous. Seedlings developed 4 to 7 functional leaves.

Very vigorous. Seedlings developed more than 10
functional leaves.
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. sarraftt ‘are H (e Table
Statistical analysis. Mean observations were used _ﬁ.u %mn:cw. g_.q_a_o:w. \.“na.ﬁ_sa‘ — —
temperature and relative humidity in storage boxes as well as in agro-climatic da e Mode of Pac am_‘m:\ e
’ , { Jeid Storage Duratio K 50lpack _75/pack _100/p
. fting success. The rest of the data collected were analyzed usjp, : 25/pack e Cahing
could influence grafting success. : : : T Days v of Packed Scions at the Time of Gra 1060.00 100.00
analysis of variance (ANOVA) for a split plot design using the Statistical Analy Initial Viability 0 SM 00 100.00 10000 “wam 100,00 100.00
: igni i I : 0.00 L :
Sciences (SAS) software program. Significant differences mso__.m treatment means y 3 100.00 _Nm.mw _Wq.uu pospe 23 50 ww.ww
determined using the Duncan’s multiple range test (DMRT) using IRRISTAT 50 5 Wm.uw e g _.cw “M.mm sy
program. The mwtudn_.m:.oz between modes of packaging and storage durationg on suj w 26.00 24.00 d.w w mw.m m mo”uc
or vu_a emergence of grafted scions at 50 DAG was determined using the regression Mean 95.20 94.80 92
ion analysis using IRRISTAT software program. o » e
correlation analysis using 5 DAG i + %100.00° *100.00" * 100.00° ;_cac
00.00 100.00 a % 100.00 100.00
: 106.00* * 100.00* * 100.00° *100.00° * 100% *100.00
. 10000° * 100.00° *100.00° *100.00° * i g
RESULTS AND DISCUSIONS w g 77.50° * ww.wm“ WW.MWL g
7.50¢ * 15.00 . : =
_swn__ 73.50  78.50 _ 81.50  82.50 795
Viability of Stored Scions i e P =
H O
ions - . Duration - —=
Initial viability of stored scions at different durations and modes of packag Nﬁ%o H 55/oack _50/pack _75/pack  100/pack Loose
presented in Table 2. Average data showed that at | to 3 days of storage, scions pz olpack  UDACE .
different modes had 100 percent viability. As the storage duration is ox_mzn.nﬁ .sw,m 10 o>o~ 100.00® *100.00° *100.00° _oc.oo“ ” _oo.oo“ ; “wm.wm
of stored scions decreases. Loosely packed scions were observed to have lesser - 100.00* % 160. 8“ < cc.cm“ x _wm.% e _wm.mwu e
i irati | moi 2 % 67.50° * 87.50° * 70. PR
when stored up to 7 and 9 days. This could be due to faster E%_Bﬂ_on rate w..& 5 mm.wmq : mw wmc I g e L Ko 3450
loss of scions since in this treatment scions were not wrapped in oW : _w m.oca X 000° % 250 0.00°* 0.00° * 050
just placed inside a carton box. Analysis of variance was not done since %8 mﬁrm ed —— T T Y el T
not replicated and reflected as mean data on percent viability of all the scions
different modes and stored at various durations. 15 c>¢_ R P R R _co.co“_ ” 100.00
3 100.00* * 87.50™~ 95.00° * 97.50°* *100.00* * 96.00
iability of Grafted Scions 5 80.00° * 65.00° * 85,007 * 67.50° * 70.00° * 73.50
e 7 2.50° * 40.00° * 50.00° * 50.00° P 5000 Y u.w.ww
i ious 00%.% - 000% 1. 2507 % 000" % 0gat g
Viability of scions stored at different durations and packed a1 VeHORHEE o e O 6650 63.00 _ 57.00
evaluated and monitored at different day intervals after mEmEm.. :M«Enw_mu
i j observed to be highly significant fro 20 DAG .
stogagintion mud ik ERAE T sa_u_ 2. At5 DAG, all scions stored fron _ 100.00* ¥ 100.00* * 97.50° *100.00* *100.00* * 99.50
ypafics galug DACIIREEL L bl o&.:_.m 0 3 87.50" ¥ 80.00™ ™ 92.50° * 97.50° * 9500 * 90.50
days and packed at different modes have 100 percent viability. As the storag i 5 7750 * 65.00° * 85.00° * 6500 ” X 6750 X 72.00
C ) : o 6 ) . :
extended, viability of scions decreased, such that, at 7 and 9 days of maazmn.—.n 7 0.00 __,. .N k_e.co“ “ gw.mmn “ um.mmn “ _M.WM._ ” Nwww
: .. ioni tion of storage. Furthero 9 0.00"* 000° % 25 : . :
scions decreased significantly compared to shorter dura ‘ e L S0 230 100 i

showed that scions packed at 25 and 50 pieces and loose which were:

DAG - days after grafii 1
"Average of four replical
“*Treatment means in a col
probability by DMRT

* Treatment means in a row followed by the same letter suy
probability by DMRT. Stored more than S days had lower

Pieces.

mi followed

Data were transformed using Square root of (X+0.5),

by the same letter superscript are not significantly different at the 5% level of

perscript are not significantly different at the 5% level of
viability as compared to scions that were packed at 75 and 100
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7 10000 *100.00¢ > gg o
35DA 10000° 2 97305 (go'50% * 95.00° 92500 gy
DA 500" 80005 (oT000 ¥ 65.00° ¥ 65.00° qwmw

8. ¢ :
m.%,.fmw.%,. £45.00° % 47.50" ¥ 10.00°¢ ¥ 2850
0.00° Lod ok 9350 8 0.00¢ >  0.00% x c.ﬁ

s0° 197.50° *100.00° ¥ 100.00* *gg i

e 100005 (358 x9250° ¥ 95.00% ¥ 90.00° *g7'5
3 8500 S000 S §5.00° ¥ 650077 6250" vgg 5y
5 7000 7 C0 o€ ¥45.00° ¥ 47.50° * 10.00° ¥y’
7 M% 000 * 2505 % 000 % 000 * g
zcz 5506450 6150 5250
el
Qh_mhnan.%: Table2. ..

Mode of Packaging Mean
75/pack 100/pack  Loose

Storage Duration 25/pack 30/pack

(Days)

w..:s»m. 100.00° * 95.00° * 95.00" *100.00" * 97.50% *97.50
3 8500% X 75.00%"* 92.50° ¥ 95.00° * 90.00° *87.50
5 2000° * 65.00° * 82.50° * 62.50" * 62.50° *68.50
7 000° ~ 4000°¢ ¥ 42.50° * 47.50° * ¥ 28.00
9 000°* 000°* 2350°* 000° % *0.50
Mean 5100 55.00 63.00 61.00

40DAG

1 100.00* * 95.00* * 95.00° *100.00"
3 80.00%° * 75.00% * 92.50* * 95.00° *
5 6500" * 65.00" * 8250 * 62.50°
7 000° * 40.00° * 3500° * 47.50° %
9 000° * 0.00°* 250°* 0.00°*

Mean 49.00 5500 61.50 61.00

I 100.00* * g500° * 2 x a x 0% *97.50
3 : 95.00° *100.00* * 97.50° "97.
2 8000*"" 7500** 90,00* * 90.00" * 87.50° *84.50
> 6250° * 6250 * 8250° * 62.50° * 62.50° * 6650
9 D00 3750 * 3500° * 475" * 10.00% 72600

80.00° * 62.50" * 62.50"
35.00° * 4730° * 1000° 2699
0.00*

Mean am.mw ©_000¢ " 250° * ¢o0o° * 000¢ " 050
- 5400 61.00 60.00 51.50
50DAG
1 ot
00* * 9. 4 ox i ; a X mc
3 by 9500° % g500% % 100.00* * 97.50° *97-
5 80.00* 75.00 * * 90.00° * §750" * 37.50" * 84,00
7
9

! b_.na“moa.ww_._ﬂ grafling
OF four repfic -
l._._.ﬂsn.__ Plications, Data
et mean i Were (ransformeq ysin .
.ﬂ&__.,_ iy by czﬂ,m column foljoyyeq by the —__m..q_r Square root of (X+0.5). o atthe 5% jevel of
Teatmeny e letter superscript are not significantly differe? H

o Meang iy ]
- Pobability 1% Followeg ¢l o
 Pleces, iy Stored more sh__u,ﬁu“ﬁa e superscript are not significantly different & ﬁ_a_nmhwm__n“u-_a w ;
ad lower viability as compared to scions thal were pac
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The trend was almost the same. as observed at 5-day intervals up to 50 DAG,
Regardless of the modes of packaging. viability of scions stored for | to 5 days ranged
from 62.50 to 100 percent. Higher viability was observed on scions stored for 7 days when
these were packed at 50. 75 and 100 pieces. On the other hand. almost none of the scions
stored for 9 days were viable at 50 DAG.

In terms of storage duration means compared at the same mode of packaging used,
scions that were packed at 25 pieces and stored for | and 3 days had higher viability
at 50 DAG that ranged from 80 to 100 percent. Five days storage duration resulted in
62.50 percent viability but was comparable to percent viability of scions in 3 days storage
duration. At 7 to 9 days of storage. no more scions maintained its viability when grafted.

Comparison done on percent viability of grafted scions packed at 50 pieces showed
a similar trend up to 5 days of scion storage at 50 DAG. There were 37.50 percent viable
scions observed on the 7 days of storage duration which was statistically lesser compared
to those of scions stored in shorter duration. However, this was much better than that of
scions stored for 9 days duration.

Scions packed at 75 pieces and stored for | to 5 days had comparable percentage of
viability (80 ic 95 %) at 50 DAG but were statistically higher than those of scions stored

i0n.

- was observed when scions were packed at 100 pieces. Scions stored
significant (P>0.03) difference in terms of viability (100.00 to
her viability compared to those of scions stored at other durations.
At 5 and 7 day ins. only 62.50 and 47.50 percent viable scions were obtained.
respectively. All grafted scions were dead when stored up to 9 days. A similar trend was
observed on viability of scions that were loosely packed.

for 7 and
Adi

for one anc * ¢

87.50 %).
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Mortality of Grafted Scions

A high significant interaction between storage duration and mode of packagin,
t

on mortality of grafted scions was observed at 5 to 20 DAG. Higher mortality
was observed at longer storage duration, loose storage and at lesser number of

scions per package.

At 5 DAG, modes of packaging treatments were statistically insignificant at

the same storage durations used except for 7 days duration. Scions packed at 50
75, 100 pieces and loose package had lower percentage mortalities compared :w

those scions packed at 25 pieces per pack.
Observations done at 10, 15, and 20 DAG revealed that the trend on percentage

of mortality in each mode of packaging was increasing. More scions per pack had -

lesser mortality compared to those scions packed at 25 pieces and those, which
were loosely stored, notably when these were stored within 7 days.

More mortality of grafted scions was observed when the duration of storage
was longer.

No interaction was observed on the percentage mortality of grafted scions
from 25 to 50 DAG. At 25 DAG, mortality on different modes of packaging was
not significant at 5 percent level of probability. However, 99.5 percent of the
grafted scion died when stored for 9 days. Only one percent mortality was noted

when scions were stored for 1 day.

Succeeding observations on mortality showed
where all grafts were already stable, only 25 percent mortality was obs
ed for one day. Percentage of mortality increased as the
ortality on packaging modes
cept at 40 DAG. Scions at
re comparable 10

(Table 3).

similar trend. At 50 DAG,
erved on

scions that were stor
number of storage duration was extended. Average m
was not significant at 5 percent Jevel of probability ex
ck had lesser mortality of 39.00 percent but we

100 pieces per pa
packed at 75 pieces

those scions with loose packaging and those

Graftability of Mango...

Yander & Pairic i

Bud Emergence of Grafted Scions

Scions stored at different durations and packed using different modes started
to emerge at 10 DAG. Modes of packaging were insignificant at 5 percent level of

probability. Emergence of the grafted scions ranged

ed from 10.00 10

Scions in one-day storage had higher percentage emerzen

stored for longer durations.
after grafting, where interaction between the two factors use

At 25th to S0th DAG. interaction effect between 1
significant. Percent bud emergence of grafied scions &t
different modes of packaging had no significant variati
durations used, except at 7 days duration. Scions packed at
had higher percentage of bud emergence compared o
those at 25 pieces per pack. Further observations show
shorter durations had higher percentage of bud em
stored in longer durations. Consecutive observations on
DAG have somewhat similar trends. Analysis of data do

Tuble 3. Mortality of *Carabao’ Mango scions as uffected by storage

anal

-

ne at 3C

1

bud eme

15.50 percent.

ruence as compared to those
The trend was almost the same up to the 20th day
d was not observed.

two faciors was highly
G revealed that

and 100 pieces

scions loosely packed and
scions stored in

L oard that
2¢ nat s

@nnna:vﬁcmc
DAG.

eroence compared to those

durations and modes of

Packaging’
Storage Mode of Packaging Mean
Duration  25/pack  30/pack  75/pack [00rpack  Loose
(Days)
5 DAG
| 0.00° % 000 000° " 000" T 0007 0.00
3 0.00¢* 000°° 0.00° Y 0.00° " 0.00¢ 0.00
5 0.00¢ % 000" * 0007 C0.00° Y 0.00° .00
7 a0.00° Y 22507 T 1250 10.00" 1 20007 Y 2100
g 9250° > 8500°  8000° " 77.50" 250" * 8330
Mean
26,50 2150 1850 1750 20.50
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tinuation Tuble 3 . . - - : "
s - Mode of Packaging R Mean
Storage Duration TN 75/pack _100/pack 00s¢
10 DAG b # dx 0009 0.00°% 0.00
¢ x0.00 0.00 . -
1 M% « 000¢ ¥ 000°% 000°* 0.00° * 0.00
3 17500 3250 % 1250° 7 30.00°™ 27.50° ™ 24.00
3 Dot~ 5250° ¥ 47.50° 7 47.50° 7 85.00* * 65.50
7 cmcc 220 a x a x
: 100.00° > 1000° * 97.50° * 100.00* *100.00* * 99.50
Mean 42.50 37.00 31.50 35.50 42,50
AG .
- 1 000 % 000°% 000°% 000°7 0.00° % 0.00
3 0.00° ¥ 12504 % 500°Y 2507 0.00° " 4.00
5 2000°™ 3500° * 15.00° ¥ 32.50° * 30.00° ¥ 26.50
7 97.50° * 60.00°% 50.00° * 50.00° * 85.00° * 68.50
9 100.00* *100.00° * 97.50° * 100.00* *100.00* * 99.50
Mean 350 4150  33.50 3700  43.00
20 DAG
1 0.00°* 000%™ 250~ 000°* 0.00°* 050
3 1250°™ 2000° * 750%Y 250°7 5.00° ¥ .50
5 2250"™ 3500™ % 15.00° ¥ 35.00° * 32.50° 2250
7 100.00* * 60.00°* 52.50° * 50.00° 2 90.00% * 7750
9 100.00° *100.00® * 97.50* * 100.00® *100.00° °
Mean 47.00  43.00  35.00 3750 4550
25DAG
I 0.00 2.50 2.50 0.00 0.00
3 1500 2000 7.50 5.00 7.50
5 27.50 35.00 15.00 35.00 35.00 2950°
7 100.00 6000 5500 5250  90.00  7i.50°
zo _S.ooa 100.00 97.50  100.00  100.00  99.50°
ean 48.50™ 4350 3530 3850  46.50
30 DAG
uH 0.00 250 2.50 0.00 0.00 1.00 ¢
3 1500 25.00 7.50 500 1000 1250°
w 3000  35.00 15.00 35.00 37.50 30.50°
/ 100.00 6000 5500 5250 90.00 H.50°
e mm_m.mmu _Mm.mw S.uo, 100.00 _ 100.00  99.50°
. 50° 3550 R 5
TR 38.50® 47507
verag licati
", :M_WMM_%M“_” t - Data were transf ed using square oot of (X+0,5),

“Treatment means in a col
probability by DMRT -~ " 1

Wz H

Eoﬂwnm__a%_w _w_%w\___m .__.= m_uﬂm Mﬂ_n_vﬂe%a_ u__a“ .%n%m._sn letter superscript are not signific

significantly higher with 97.50 2\ oud emergence of grafied scions al 25 picces per pack for | day wis
_wmﬁmmﬂmn:ncag& to those scions stored in _oznm“ g ety

d 57.50 percent emergence, respectively.

day had comparable resylts witl

ollowed by the same letter superscript are not signifi

cantly different at the 5% level of
antly different at the 5% level of

r durations. Scions stored for 3 and 3
On the other hand, storage for 7 days "
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Storage Duration Mode of Packaging o
(Days) 25/pack 50/pack 75/pack 100/pack Loose
35 DAG
[ 0.00 5.00  5.00 0.00 250 250¢
3 1500  25.00 7.50 500 1000 1250°¢
5 3000 3500 1750  37.50 3750 31.50°
7 100.00  60.00 5750 5250 9000 72.00°
9 100.00 100.00 97.50 100.00 10000 99.50%
Mean 49.00™ 45.00 3700 39.00 4800
40 DAG
| 0.00 5.00 5.00 000 250 250°
3 20.00 25.00 7.50 500 1250 14.00°
5 35.00 35.00 17.50 37.50 3750 3250°¢
7 100.00  60.00 65.00 5250 9000 73.50°
9 100.00 100.00 97.50 100.00 100.00 99.50°
Mean 51.00* 45.00°38.50™ 39.00° 48507
45 DAG
! 0.00 5.00  5.00 000 250 250°
3 20.00 25.00 1000 10.00 1250 15350°
37.50  37.50 1750  37.50 37.50 33.350°
7 100.00  62.50 6500 5250 9000 7400°
9 100.00 100.00 97.50 100.00 100.00 99.50°
Mean 51.50™ 46.00 39.00 40.00 48.30
50 DAG
] 0.00 5.00 5.00 000 250 230°
3 20.00 25.00 10.00 1250 1250 16.00¢
5 37.50  37.50 2000 37.50 37.50 34.00°¢
7 100.00 62.50 6500 5250 90.00 74.00°
9 100.00 100.00 97.50 100.00 100.00 99.50"
Mean 51.50" 46.00 3950  40.50 48.50

DAG - days after grafling
'Average of four replications. Data were transtormed using square root of (X+0 3)
™= not si ant

! means in a colul
of probability by DMRT.

*** Treatment means in a row followed by the same
of probability by DMRT. DAG showed that bud en

followed by the same letter superscript are not sy

ce of wrafted sci a d
| day was significantly higher with 97 50 percent as compared to those scions stored in longer durations. Scions

stored for 3 and 5 day had comparable
hand, storage for 7 days or lon

ted in zero bud emergence

longer resuited in zero bud emergence. |

ntly different v
25 pieces per pack and stored for

at th

ficantly ditterent at the 5% level

e 5% level

s with 67 50 and 57.50 percent emergence. respectively. On the other
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es and stored for one day have significantly :.Xo.o&
higher percentage bud emergence than in other treatments except for those scigng
stored for 3 days. Bud emergence was only ocmm_..,aa up to 7 days of storage. The
same trend was observed on grafted scions at 100 pieces per pack.

Percentage bud emergence did not vary significantly at 1 to 5 days of Storage
when scions were packed at 75 pieces. Scions stored for o days _.:a the lowest percent
emergence of 2.5 followed by scions stored for 7 days with 32.50 percent.

d 1 and 3 days had comparable percentages of

For loose package, scions store : | co :
97.50 and 85.00 bud emergence, respectively. This was significantly higher compareg

to longer storage durations (Table 4).
Multiple regression analysis showed that 93 percent of the total variations iy

bud emergence of grafted mango scions can be accounted for by the linear function,
involving mode of packaging and storage duration.  The estimated multiple linear
regression ¥ = 111.418 - 12.3X1 + 0.01X2 was significant at 1 percent level of prob-
ability. Thus, the combined linear effects of modes of packaging and storage durations
contributed significantly to the variations in bud emergence (Figure ).

Scions packed at 50 piec

Table 4. Bud Emergence of ‘Carabao’ Mango Scions as A {ffected by Storage Durations and
Mades of Packaging.’

Storage Duration Mode of Packaging Mean

(Days) 25/pack 50/pack 75/pack 100/pack Loose .
5 DAG
1 0.00 000 000 000 0.00
3 0.00 000 000 250 2.50
5 0.00 000 000 000 0.00
7 0.00 000 000 000 0.00
9 0.00 000 000 0.00 0.00
Mean 0.00 000 000 050 0.50
10 DAG
I 4500 4250 5250  47.50 30.00 43.50°
3 750 750 2250  17.50 20.00 15.00°
5 10.00 000 250 250 0.00 3.00°
7 0.00 000 000 000 000 0.00°
9 000 000 000 000 000 0.00°
Mean 12.50™ 10.00 1550 13.50 10.00

DAG - days after grafting

!Average of four replications. Data were transformed using ¢ f

H % Senifant using square root of (X+0.5).
“Treatment means in a column followed by the same lett

_Qmm_ of probability by DMRT. . g

“*Treatment means in a row followed by the same letter superscripts ar igni i 5% level

5 bpigdeld perscripts are not significantly different at the 5%

ipts are not significantly different at the 5%

P
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Continuation Tuble 4. . .
Storage Duration Mode of Packaging Mean
(Days) 25/pack  S50/pack  75/pack  100/pack  Loose
15 DAG
1 62.50 62.50 70.00 65.00 62.50  64.30°
3 47.50 30.00 57.50 52.50 5750  49.00°
5 32.50 17.50 30.00 30.00 1000 24.00°
7 0.00 0.00 0.00 0.00 0.00 0.00¢
9 0.00 0.00 0.00 0.00 0.00 0.00°
Mean 28.50™  22.00 31.50 29.50 26.00
20 DAG
1 82.50 75.00 82.50 92.50 8000  82.50°
3 50.00 47.50 65.00 67.50 6500  39.00°
5 40.00 35.00 42.50 50.00 3500 40.50°¢
7 0.00 15.00 12.50 17.50 500  10.00¢
9 0.00 0.00 0.00 0.00 0.00 0.00°
Mean 3450  34.50 40.50 45.50 37.00
25 DAG
1 §5.00* ¥ 8000 ¥ 82.50° ¥ 95.00" ¥ 87.50° “86.00
3 55.00° ¥ 57.50™% 7000 77.50™™ 75.00" “67.00
5 4750° ¥ 4250° ¥ 52.50° * 30.00° % 47.50° “48.00
7 0.00° £ 20.00°™ 2500¢ % 1750 5.00° **13.50
9 0.00° ™ 0004 2504 000 000°™ 0.50
37.50 40.00 46.50 48.00 43.00
90.00* ¥ 80.00° ¥ 90.00% ¥ 100.00* ¥ 90.00% *90.00
60.00° > 60.00®* 77.50™ % 8250" % 80.00° *72.00
; 50.00° * 4750° * 55.00° * 50.00° * 47.50° *50.00
0.00° % 2750° % 3000° % 2750° % 7.50° *18.50
9 000> 0004 250¢* 000°" 000% * 0350
Mean 40.00 43.00 51.00 52.00 45.00
1 95.00° ¥ 85.00% > 92.50* * 100.00* ¥ 9250" *93.00
3 62.50° % 7000 $0.00° ¥ 8250 ¥ 8550" *75.50
5 5250 * 50.00%% 65.00° % 52.50% * 5250° *54.50
7 0.00° # 3250 * 30.00° * 30.00° * 7.50° ¥20.00
9 0.00°> 000¢% 250°* 000%* 000%* 0.50
Mean 42.00 47.50 54.00 53.00 47.00

DAG - days after grafting

! . . " .‘
Average of four replications. Data were transformed using square root of (X+0.5).

- not significant

T . f
“Treatment means in a column follows
level of probability by D!
Y3 i

“Treatment means in a row followed by

of probability by DMRT.

ed by the same letter superscripts are not significantly different at the 5%

the same letter superscripts are not significantly different at the 5% level
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Continuation Table 4. - .

Storage Duration I\\E@rmmim Mean

Er 75/pack 100/pack  Loose

40 DAG
_ 500° ¥90.00° Y92.50% *100.00° *95.007 *94.50
3 6750% 17000 ¥82.50° * 82.50° “82.50° *77.00
5 55000 255000 26750 * 55.00° *52.50° *57.00
7 0.00° 23250° *32.50° * 35.00° *10.00° *22.00

9 0,005~ 000%* 250° % 000° * 0.00°* 050
350 4950 5550 5450  48.00

W o,ac” Y90.00° *92.50° *100.00* *97.50° *95.50
3 6750° *7000%*82.50* * 82.50™ *85.00% “77.50

55.00° *5750° *67.50° * 60.00° *52.50" 7 38.50
0.00° 23250° *32.50° * 35.00¢ *10.00° *22.00
0.00¢ * 0009 * 0.00¢ * 0.00° * 0.50
Mean 4400 5000 3 5550  49.00

wn

O ) Wh
(=] [

(g}

-

n (&)
wh th
L]

a)
>
©
>
[o9]

97.50° *90.00° *92.50* *100.00° *97.50* *95.50

6750° *70.00%*85.00° * 82.50% *85.00° £78.00

uw.wcn Mma% “70.00* * 60.00° *55.00° &o..co

9 e.%ﬁ ,,s.mo“ Mwm.mo "X 3500¢ *10.00¢ ¥22.00

Mean _ 000 * 2.50° * 0.00¢ * 0.00¢ * 0.50
4450 5000 5650 5550 4950

DAG - days after prafting

~1 N L) e

.f.ﬁwmﬂc_xn ur re| S. a wel A ned using € ro
our repls D are rool ¢
pitcation ala were transformed usine Squ; 0

”.M_m_E significant
Tezlment means in z col
4 aco é
tevel of probability by C.i_mﬂw: followed by the same letter superscripts ; )
of 2l neans in a row foll ipts are not significantly difTerent at the 5%
# probability by DMRT towied by the same letter supe
. superscripts are not significantly different at the 5% level
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Figure 1. Regression Equation for Bud E f
/ ! mergence (Y) of M 1
ing as a Function of Modes of Packaging (X1 ﬁ:n ,w“annmﬁ bu“wah“%.&ﬁ DA Gk
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= Parameters

s are presented in Table 5. These include the number
ber of davs from bud emergence

er grafted scedlings as affected

Thz data on growth parameter.
of davs from grafting to bud emergence, the num
to flushing and the number of leaves developed p

by storage durations and modes of packaging.

e. The number of days from grafting to bud
tion and modes of packaging is
rged berween 12 to 22 days

Days from Grafting to Bud Emergenc
emergence of grafted scions stored at various dura

presented in Table 5. It was observed that scions eme
after grafting. Interaction between the two factors used was highly significant.

The number of days from grafting to bud emergence as affected by modes of
packaging at the same level of storage duration was observed to be comparable
with other treatments except at 7 and 9 days storage durations. Grafted scions
at all modes of packaging and stored for 7 days emerged at 16.88 to 22.46 days.

This was statistically higher from emergence of scions packed at 25 pieces, which

gave no emergence at all. At 9 days storage, only the grafted scions packed at

75 pieces, had an observed bud emergence (5.50 days). The result was quite low

since only | plant emerged out of 40 sample plants used in 4 replications.

On the other hand, storage duration treatment means at 25 pieces per pack revealed

that | to 5 days storage had insignificant differences that ranged .«...on._ E.mu to
18.06 days. Seven and 9 days storage resulted in non-emergence of scions when

grafted.
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At 50 pieces per pack, I to 7 days storage had a comparable number of days
to bud emergence that ranged from 14.72 to 21.14 days. No bud emergence wag
observed at 9 days storage duration. The same trend was observed on grafteq

scions with loose packaging.

Data taken on scions packed at 100 pieces and stored for 1 day treatment
showed that grafted scions emerged faster as compared to scions in other storage
durations. However, results were comparable among scion stored for 3 and 5
days. Scions stored for 9 days had no emergence.

Tuble 5. Growth Parameters of *Carabao’ Mango Scions as Affected by Storage Durations qpq
Days from Bud Emergence to Flushing. It took almost 4 to 6 days for the

Modes of Packaging.'
. buds to open. At this stage, young leaves were flat and tan-brown to yellowish
Storage Duration Mode of Packaging Mean green in color. The interaction effect between the two factors used was highly
(Days) 25/pack S0/pack 75/pack 100/pack Loose significant. The difference on the number of days from bud emergence to flushing
Days from Grafting to Bud Emergence | on the various modes of packaging used at the same storage duration treatments
| 1453* Y1472 Y12.54° Y 1252° Y14,52* Y 13.77 was almost the same except at 7-day duration. Grafted scions stored at 7 days and

1664% Y18.12% ¥16.44™Y 1464™ Y 15.87° ¥ 16.34 packed at 25 pieces had no flushing and was statistically different compared to

3 |
5 18.06% *20.74* ¥21.92 ¥17.70™ ¥ 19.84° ¥ 19,65 scions in other modes of packaging.
7 0.00° *21.14* ¥20.04™¥22.46* ¥ 16.88" ¥ 16.10 Comparison made between storage duration means under the same level of

0.00° 2 0.00° * 550¢ ¥ 0.00° * 0.00° * 1.10 packaging modes showed that grafted scions packed at 25 pieces and stored at

Mean 9.85 1494 1529  13.46 G.n_m - _ 1 to 5 days had no variations at 5 percent level of probability. No flushing was

Days from Bud Emergence to Flushin - " observed from scions packed at 25 pieces and stored for 7 and 9 since these did
1 \. -y ay ay and v a v . ! not W:.._Oﬂmnw@.

w wm a 'y me ay WMW a v 052 ab y 3.27 w5 .w.,\.o | At 50 pieces per pack, scions stored at | to 7 days and grafted to ‘Carabao’

g . . 5.14 6.68°% 7 3 dlings had flushed at 4.50 to 5. 98 days from bud emergence. All scions
4 "

-

=]

(V3]

064 !
mango
p g

5 ay ay a v i ot

w Mmm b oz Mww a , MMM 4 V Mwm __“ w 4.75 c Rk T stored ar = days were dead. The trend on the number of a.mww from bud emergence

9 o.co b a o.oo by M.oc by 6 % 4.12 o o 347 m was similar when scions were packed at q.u pieces.

i m. T &. o : m.oo - 0.00 0,20 w12 took longer for scions packed at 100 pieces and stored wwq one day

Number of Leaves D el a. 4.38 391 4.16 «, mpared to scions which were stored wo_..u, 7. mmn._ 9 amw.m..mm_o:m stored

1 9 oom o‘cn i . . | ve had earlier flushing at 3.96 days but did not differ statistically from

: s a._cMH : 9.32% % 9827 *11.97 *10.02 | scions storsd at 3 to 5 days durations.

2 I _.ntu . 9.84 9.15% ¥1127* *10.18 *10.33 Flushing of scions, which were loosely packed and stored for 3 days, took

5 1131 : 1025% ¥10.99* *10.80* *11.31° *10.93 | longer time (6.68 days) than scions stored for 7 and 9 days but not to scions stored

7 0.00 , w 84071042 1076 * 7.00° ¥ 732 for | and 5 days. Scions stored for 9 days did not flush in all instances since all the

. 0.00” * 000" ¥ 3.50° * oot v 0.00° Y 0.70 _ grafted scions were dead.

Mean 649 7.52 8.68 8.53 8.09

DAG - days after grafiing

Number of Leaves Developed. An interaction effect was observed between
modes of packaging and storage durations used. Comparison made between

'Average of four replications. Data + 7 " { : -
"~ nol significant & were iransformed using square root of (X+0.5i, | different modes of packaging over the same storage duration revealed that the
“*Treatment means in a column followed b numb et , 7d

the s2 , . er of leaves deve er plant was statistically the same, except on / days
level of probability by DMRT Y thesame ltter superscripts are ot significanly diferemt at the 5% | storage. Scio k _M “Ha_wo _u.m es produced _.:owm leaves (10 qmvnnwv which
*Treatment means in a row followed b ; | . 10NS packe p1ec .
. : y the same let a . . | % 7 : i
of probability by DMRT. T SUpSTscripts ate not significantly different at the 5% level were statistically higher compared to the number of leaves of scions packed at 25

pieces and those scions loosely packed but not on scions that were packed at 75
and 50 pieces.
Comparison of storage duration means over the same modes of packaging

(12.54 days) but the difference was not significant at 5 percent | bilit showed that regardless of the modes used, scions stored for 1 to 5 days produced
percent level of probability comparable number of leaves ranging from 9.10 to 11.31 leaves. Similar results

compared to scions stored at 3 and 7 days duration Data obtained at 9 da were of fiki  stored for 7 days and packed at 50, 75 and 100
storage was non conclusive since only _wmmL__w_M_ v_w_z Q”,_ Hn__oz o“. the AV\N ?a pukyi gl £ Rm mmﬂa oma fo Nnn_m _Mma_ ,nm< o_um_a U
% ! crge t | i i
: : 2 .W n_m_Mo M m_w_o:m that were packed loosely stored for ys ol

Scions packed at 75 pieces and stored at | day had earlier bud emergence
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RATING DESCRIPTION

Seedling Vigor
CALE : ’
3 I Dead. Unsuccessful grafts or the grafted scions died.

Table 6 presents the vigor of grafied ‘Carabag’

grafted scions stored for | to 3 0 mango
0 3 days and 80 seedlings 5 . ;
growth. i : packed at o £ : Less vigorous. Grafted scions were viable but did
s Grafted scions stored for 5 days were Y mode shy 2 not emerge. These also included all emerged scions
that developed less than 4 functional leaves.

mﬁoﬂ.ma woﬁ._.:oﬁm than 7 days had Jess vigorous to g ' Vigoroyg wh
grafted scions lost their viability and were ¢ .M ead rating, At o,qm :
Further observations at40 and 50 pAG mnw_ omma dead 2
on seedling vigor increase. This was due to 3%“”,_ as
sample U_m._:m in a treatment, Om:m_.m:w, _.mmma_amm p _.nmcm?:
early grafting (1 to 5 days) of collected scions Em:n_.ﬁomdw Bo.%m,% pack;
When extended up to 7 days, more scions per pack sho _n__s Vigoroys
100 scions per pack), to achieve a moderately vigorous m”&_w” moesmao

5 Moderately vigorous. Seedlings developed 4
to 7 functional lcaves.

Vigorous. Seedlings developed 8 to 10
functional leaves.

Very vigorous. Seedlings developed more than
10 functional leaves.

Temperature and Relative Humidity in Storage Boxes

To prevent deterioration and bud development as well as extend viability and
period of seed dormancy, Hartman, Kester and Davies (1990) recommended that
scions should be stored in an optimum temperature and in moist condition. As

H&P&.h%&bﬁS%aln\n.ne@&.ﬁns@aa...xa .
Durations and Modes of Packaging. g0 Where Scions are Stored qr

w_c:.m.r. Mode of Packaging
Duration 25/pack  50/pack  75/pack | 00/pack  Loose
mw__ww_a shown in Figure 2, average temperatures in storage boxes were almost the same
E) ] i
I 6.55 5.75 6.55 6.45 =40 that ranged from 28.20 to 28.37°C regardless of the storage duration and modes
3 5.38 532 5.92 6.85 595 of packaging. On the other hand, relative humidity inside the storage boxes as
w m_ﬁmm Mwm .Mwm mmw ._ﬁmw affected by modes of packaging ranged from 84.03 to 84.75 percent, where the
< S B 2.1 o = { gty = e
9 1.00 100 120 1.00 100 differences were very minimal. It was noted, that relative humidity was higher
Meoan 3.71 3.88 4.48 145 1.08 in boxes for scions stored at shorter period since scions and newspaper wrappers
were still wet. Supporting data is shown in Appendix Table 1.

40 DAG

7.00 6.00 6.55 0.80 7.55

5.90 535 0.25 7.00 6.30 ,

4.65 4.60 5.60 4.85 4.80 - Climatic Observations

1.00 3.10 3.20 3.35 1.50

1.00 1.00 1.20 1.00 1.00

3.91 4.01 4.56 4.60 4.23 In this study, climatic observation from 1 to 50 days after grafting of stored
scions is presented in Table 7. Averages of all the climatic data are within the

requirements stated by Ram (1997). This present study which was conducted in
_ summer months (March to May) when there were ample amounts of sunshine,

gﬁﬁaﬁ@: Table 6. . .
- moderate temperature, high relative humidity and less rainfall agrees with the

Mode of Packaging

mwo;_ma

Duration  25/pack  SO/pack  75/pack  100/pack  Loose :
(Days) : m\ww”%mﬁ_osm of Ram (1997). He reported that in areas with dry, hot weather and
50 DAG Ith low precipitation, success in ;g : . :
: l 7.35 6.30 6.63 7.10 8.00 ol auliisnied itk Boamaﬁmﬂomiooa grafting ._m mm.moﬁ.:a and high. This

: o o o) o emperature and high relative humidity.

3 4.80 460 5.80 5.20

7 1.00 3.05 320 3.45

9 1.00 1.00 1.20 1.00

Mean 4.0l 4.08 4.61 4.72

-DAG - days after grafting
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«Carabao” AT

T 8 %

Viean | emperatore CCYidative Homidity (%)
a 2

Mods of Paccaging (pes)

‘rempesahwe ('T)
H KMHE Thumidity (M)

Tuble 7. Average Climatic Observations from Day I to 50 Duys After Grafting of Stored Seions,

Climatic Ubservation

Air Temperature ('C) Relative Hunuduty

Storage Duration (%0
(dzy5) Minimum Maximum Total Brighu
$:00 200 Sunshine (mun)
8.0 800 2:00 AM PM
AM O PM AM PM .
D MachZiMan 2395 2001 3483 3474 8254 5526 247 55286
17, 2005)
MATO2741 3537 3534 8478 5768 414 54302
SApnl 2Mav 22, 3 %
oy o AB DI a2 3506 300 5988 520 52000
TNy . 345y ) ]
2003) CONB 3498 M85 8532 6096 560 50282
9 (April 0-May 26 3,
R0, U507 i
2003) TN s 8594 620 823 48000
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CONCLUSIONS AND RECOMME NDATIONS

Summary of the Methodology

_._:.. study was conducted at the nursery of the Bureau of Plant
- National Mango Resecarch and Development Center. San M

Guimaras from March to May 2003, The study was ¢

I. Jordan,
L conducted w {
objectives:

the Enli
e (ol

win

uz

1. todetermine the effect of modes of packaging on erafiabi
mango scions. -

!d

to determine the effect of different storage durations on graftab

*Carabao” mango scions. ) )

to determine the interaction effect of modes of packaging and storage

durations on graftability of *Carabao’ mango scions o -

4. lo measure the association between survival as manifested by bud
emergence of grafted mango scions and function of storage d
and modes of packaging. :

5. to describe storage temperature and relative humidity on storage boxes
where scions were packed at different modes of packaging.

6. to describe agro-climatic data after grafting of scions that could affect

success in grafting.

(V3]

E
-]
-
»

n

The experimental treatments were laid out in a split plot design. r
four times. The main plot was composed of five storage durations
which were 1, 3. 5. 7 and 9 days. The sub-plots were composed of &
of packaging, which were 25, 50, 75 and 100 scions per package and scions that
e unpacked or loosely stored at 200 pieces.

Eight-month old scions were collected from a single mother tree. These were
aacked and stored according to the treatments used. At certain storage duration.

..Sc_,.mﬁ%Qo_.eiacammo,ﬂ.vmnwmmm:mzﬁn_u_EmnaS::ochr.rmoﬂ..npago,
mango seedlings per sub-plot treatment. Grafted seedlings were cared for and
maintained propetly at the nursery.

Mean observations were used to describe variations of temperature and
relative humidity in storage boxes as well as in agro-¢ imatic data that could
influence grafting success. The rest of the data collected (percent viable mr.r.u:w.
days from grafting to bud emergence. days from bud emergence (0 .EG_J_::.
percent of graft bud emergence, percent mortality, and .m:.m_.m.gmn :.E:_uﬂ of ._mmfmm
developed per plant) werc analyzed using the mm.:;‘.,.m_u.. of /.u_._¢_wnn.ﬁ.>z0<>u
for a split plot design using the Statistical Analysis for Sciences Fv.ﬁw.u software
program. Significant differences among :....EEQ: _:am:w .,..a,:w determined using
the Duncan’s multiple range test (DMRT) using IRRISTAT wozs.w?p program.
The association between modes of packaging and storage a.,:..,,.:w:m on wcj.,._(m_. or
bud emergence of grafted scions at 50 DAG was determined using the regression
and correlation analysis using IRRISTAT software program.

e modes
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qummary of Finding® ..
od that graftability of *Carabag’
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en the two factors used excep

ved at 25 to 50 DAG and pe
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wo_c__w
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s
Tighy,
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of byg

rs was 81¢¢
- ackagin g Analys'S : g
of packagils on effect betwe

- orafted SCIONS obser

> lity of i 3
O% ao_ﬂw | ..Gm&."mﬂﬁ& at 3 to NQ U}Q.

t shorter durations of storage resulteq ;

; " . n ki
G vibiity and carier e 2R R of grafted scions. g, 9

s smw 3 days resulted in lower _umﬂnwammmw .w._: when scions were ana% of

more > to increase their survival rate. Scions store f, ats)

0 pieces. they tend ! i r
Mwo“womﬂcazg regardless of packaging modes died and only one plan m__w&a_m
() Veg

out of the ten samples in replication 5.

Almost 93 percent of the total variation in _UE_. emergence can be accouny
for by a linear function, involving mode of packaging and storage duration Th
e of bud emergence as a function of storage %s%“

equation on the percentage A
and mode of packaging is ¥ =111418-12.3X1 + 0.01X2 which is significaniy

| percent level of confidence.

Vigorous grafted seedlings were produced when grafting of stored scions was
done at | to 5 days after collection, regardless of the modes of packaging used.
When storage of scions was extended up to 7 days, more scions should be packed
at 50 1o 100 pieces to achieve moderately vigorous grafted seedlings.

Temperature and relative humidity in storage boxes had minimal variations
that ranged from 28.20 to 28.37 oC and 84.03 to 84.7% percent, respectively.
Boxes where scions were stored for shorter duration had higher relative humidity,
because evaporation of moisture was still minimal.

: Combined effect of agro-climatic factors contributed on the Success of grafted
scions regardless of the different treatments used.

Cirafrabiity of Mango. . Yonder & Pogrye;
e
59
CONCLUSIONS

Several conclusions can b
: slons e made based ssults of ; ;
e d on the results of the study. These are as

1. Best res : :
= .w.:: could be obtained when grafting is done at 5 days or earlier
after scion collection (higher percentage of via i

per pack ranged from 50 to 100 pieces

3. The regression equation that can best describe the combined linear
m_,,waﬁ.m of E.m anmm of packaging (X1) and storage durations {X2) that
contribute significantly to the variation of bud emergence is: Y=111.418-
12.3 X1 +0.01X2. i

4. ?E%SEE and relative humidity in storage boxes had minimal
variation among treatments.

5. Oo_:w..sna effect of agro-climatic data observed contributed to success in
grafting but did not vary among treatments.

RECOMMENDATIONS

Baszd on the conclusions of the study, the following recommendations were

made:

adl.

' Collected scions of *Carabao’ mango should be gratted within 5 days

gardless of the modes of packaging used.
tended up to 7 days, the number of scions
100 pieces per pack to trap more moisture

alter collection. re
Should grafting activities be ex
should be increased from 50 to
and delay drying up of scions.
3. Regardless of the modes of packaging used. sci
days and achieved vigorous grafted seedlings.
4. More scions per pack (30 to 100 pes) should be done when storage of
scions is extended up to 7 days to achieve moderately vigorous grafted

seedlings.

5. Wrapping material
gases within the scions and

ons can be stored up to 3

s should be properly moistened to allow exchange of

{ in the storage boxes.
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APPENDIX TABLE 2
Sunumary of Findings
DATA GATHERED AND i e
BCT STATISTIC! . s e o o ML MMEN-DATIO? “R FINDINGS
OBIECTIVE AVPOTHE 51ATI5LgFE.TTM1L DN CONCLUSTONS RECOMMEN-DATIONS OTHER FINDING
| Determmethe P Modes of

[¥]

effect of modes
of packaging on
wrattabnlity of
‘C arabao’

Mango scions.

Deternune the
effect of storage
durations on
graftability of
‘Carabac’
mango scions

Deteraune the
et acuon
effect of modes
of packaging
and storage
durauans on
graftability of
'Carabao’
MANgo scions

packaging have no
effect on
graftability of’

*C arabac’ mango

scions

Storage durations
have no effect on
grafiability of
‘Carabao’ mango
scions

Modes of
packeging and
sworee duranions
have no imteraction
effect on
praftability of

" arabao’ mango
sCions

P Percent viabihiy, monaliy

survival as manifested by

bud emergence, and
growth parameters

P ANOVA and DMRT

= Graftability of
‘Carabao’ mango
scions as observed
on the percemage of’
1s viabihty,
mornality, survival
as manmfested by
bud emergence and
growth parameters
was itluenced by
different storage
duranons and
modes pachagig

A significam
mteraction eflect
betw een the vo
faciors was noted
on mest of the data
collectad except on
percentage of
monality of grafted
scions at 25 1o 50

e e ey adw
20 DAG

Shutter dutations of
stonape esilied w
Iigher pereentage
of viabuiy and bud
pnet ey of
plalted woons

Best result could be
obtamed when grafling 1
done at 5 days or earlier
atter scion collecnion
(higher percentage of
viabiluy and survival as
mamifested by more bud
emergence and beuer
grow th parameters)

Grafing could be
extended up o 7 days as
long as the numbec of
scions per pack ranged
from 50 1o 100 preces

H

 Collected sarons of ‘Carabao’ mango should
be grafted at least 5 day s after collecnon,
vegardless ot the modes of packaging used

Should gratting acuvities be extended up 1o 7
days. the number of scions should be
increased from 50 te 100 preces per pack w0
wrap more marsture and delay dryvinyg up of
scions.

Regardless of the modes of packaguig used,
scions can be stored up to 3 davs and
achievad modecately vivorous grafted
seedhings

= One (1) week stwrage of
mango scions pached with |

sphagnum moss and saw
dust gave the bes! it
m terms of survin 2!
and Openio. 1983
Pasayan 1980 and Tanay
1985 as aited by Bowdad
1987

I Shomer duranon of

storage 11w 3

avs)

emerged faster compased

o longer KOmEe o Wit
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4 Measure the

- associatien
between survival
as manifested by

Thereis no
association between
survival as manifested
by bud emergence of

Percent bud emergence

Muluple correlation and
regression analysis.

b

Longer storage resulted in o
lower percentage but when
packed at 50 10 100 pieces tends
10 increase us survival rate

Almost Y3 0 percent of the
variations in bud emergence can
be explained by the linear
function involving storage
durations and modes of

The regression equation that
<an best deseribe the
combined linear cffects of
the modes of packaging (X)

More scions per pack (3010
100 pesy should be done
when storage of scions be
extended up 107 davs o

bud emergence of fled mango e
PR | mahocist i i e R
sions as A 5 3 contribute significantly | a vigorous «
:;n(c)‘ti:u:oaf ::iaegseo‘i‘{ul::::lk:n;:;d [ :E;‘ro ed when sdlings Gere o the variation of bud 5“’-‘3“"35- sk
orrie Ui lion = L'ue\ed when gratting of stored emergence 1s; Y=
packaging, modes of packne, 5" c"l's otthe be properly moistened to
packaging use allow exchange of gases
L vie . _ within the scions and in the
1gorous grafted seedlings can storage boxes
still be achieved when scions are
packed at 5010 100 pes and
stered up to 7 days
Continuation of Appendix Table 2. . .
DATA GATHERED
. . AND STATESTICAL | FEN 9 RECOMMENDATIONS OTHER
OBJECTIVE HYPOTHESIS TOOE. USED FINGINGS CONCLUSIONS FINDINGS
5. Determuine [= There are no = Storage temperature and  F* Teniperature and relative humidity | Temperature and relative m Scions packed with
storage differences on relative humidity in storage boxes had minimal humidity in storage boxes sphagnum moss and
temperatures | storage variations that ranged from 28.20 had minimal variation coveted with
and relative temperatures and (= Mean to 28.37°C and 84.03 (o 84.75 among treatinents. polyethylere and
humidity on relative humidity percent. respectively. stored for 8 davs at
storage boxes | on storage boxes 25 to 35°C ambient
where scions | where scions temperature cansull
were packed were packed at be grafted with 30
at different different modes percent suceess
modes. (Ram, 1997)
= Climatic data
itored has no = Ayy ic data FAgro<climatic data gathered * Combiued effect of these B In areas with qu“ hot
effect on grafting indicated ample amounts of factors contributed to wc:u!\gr and wath low
success of scions  [* Mean sunshine, moderate temperature, success in grafting but did Precipitation,

6. To monitor high relative humidity and less not vary among softwoud grattug s
agro-climatic ramnfall. trealments _eﬂi:cmc and success
data after tn grafling s |
grafting of’ This could be
scions as augmented with
support to llls\chalc emperane
either success and high welanve
or failure in humidity (Ram,
grafting. 1997)
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