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LOI NOI bAU
Hudng dan k¥ thuat nhan giéng nay dugc xuat ban véi sir tai tro cla Qu1 Sang kién
Dic Uyn, Vuong qudc Anh trong du dn Bao ton khoi phuc va st dung rimg viing nii Viét
Nam (S6 162/10/017) Tai liéu nham hu(mg dan cdc cdan bo vuon vom va sinh vién lam
nghiép céc nguyen tic co ban va sy cdn thiét cha nhén giong cay rung. Tai liéu trinh bay

nhitng hiéu biét téng quat vé 4 cdch nhan giéng sinh duong chinh la gidm hom, ghép,
chiét va nuoi cdy mo va trong d6 mo ta k§ hai ki thuit giam hom va ghép.

Huéng dan tap trung trinh bay cho céc loai cay 14 kim nhung nhitng nguyén tic co ban
la chung cho nhiéu loai cay g6 rimg khdc. Tii liéu duge bién soan dusi dang song ngit
ti€ng Viét va ti€ng Anh nén con c6 thé diing nh mot quyén tir dién cho chuyén mon nay.

C6 rdt nhi€u tailiéu giai thich cdc nguyeén tic va ky thuat thuc hanh nhan giong sinh
dudng mot cach chi tiét hon la nhu trong hudng dan don gién nay. Xin xem thém phan
tai licu tham khao. Tuy nhién, nhiing phuong phdp chinh cén ¢6 thuc hanh. Véi chi ¢
dén cac chi tiét khi 1am thue t€ bat k¥ ai ciing c6 thé hoc cich nhan glong cdc cay rung

Céc tdc gia bay t6 16i cam on chan thanh téi Tién si Alan Longman da cung cap cic
hinh.v& (Hinh 4.2-4.4) 14y tit quyén ‘Cay ring nhiét déi: Huéng dn nhan gidng va tréng
ring.-Tap 1: Giam hom cay gb ring nhiét d6i’ ( KA Longman va minh hoa bdi RHF
Wilson) va anh Nguyén Dic TS Huan ngudi da vé nhitng hinh minh hoa khdc. Dac biét
xin cam.on anh Nguyén Van Chi, Xi nghiép giéng 1lam nghiép viing Tay Nguyén va anh
Nguyen Vian Thang, X{ nghlep glong lam nghiép viing Pong Béc 1a nhitng ngudi da cung
© cép cdc e lidu thuc t€ vé nhan glong sinh dudng céc loai cay 14 kim ban dia.



PREFACE

This vegetative propagation manual was. funded by the UK Darwin Initiative, -
Preservation, rehabilitation and utilisation of Vietnamese montane forests (Project
Reference 162/10/017). The text is aimed at teaching Vietnamese nursery workers and
forestry students the principles of why and when to vegetative propagate trees. An Over -
view of the four main types of vegetative propagation techniques - cuttings, grafting air
layering and tissue culture is presented and detailed description of cuttings and grafting
techniques are outlined. '

-. The manual will focus on conifer species but many of the principles are the same for
" many other tree species. The manual is written both in simple English and Vietnamese
so 1t will also act as a technical dictionary.

- . There are many excellent publications explaining the principles and practicalities of
vegetative propagation in more detail than is possible in this simple guide, a selection
are listed below. However, the primary method of learning should be practise. By care-
~ ful attention to detail anyone can learn to propagate any tree speices.

-.The authors wish to gratefully acknowledge the diagrams (Figures 4.2-4. 4) supphed
by Dr. Alan Longman first published in ‘Tropical trees: Propagation and. planting
Manuals Vol. 1; Rooting Cuttings of Tropical trees” (by KA Longman and illustrated by
RHF Wilson) and Mr. Nguyen Duc To Huan who drew other diagrams. Special thanks
to Mr. Nguyen Van Chi, Forest Seed Enterprise of Central Highland and Mr. Nguyen:
Van Thang, Forest Seed Enterprise of Northeast Region who provided the materials on
propagation of indigenous conifers. '



CHUONG 1
GIOI THIEU

1.1. TAm quan trong cia nhan giong sinh duéng

‘Phén 16n moi ngutsi déu quen véi khéi niém nhan gidng cay tréng tir hat. Tuy nhién
nhiéu loai cay trong w nhién c6 nhitng phuong thifc sinh san khdc ma khong can dén
hat, vi du nhur cay chudi. DG vdi cay g,o thi ¢ it loai sinh san theo hinh thic sinh dudng
nhung chic chdn cay gé cé lht. nhan gidng theo cdch nay véi tic dong cha con ngudi.

C6 4 1y do thudng gép tai sao lai cin nhin giéng sinh dudng cay gé.

R

1. Duy tri chinh xdc tinh di truyén ctia céc ca thé: khi cay dugc nhan gidng sinh dudng
ban chat di truyén cha cay con tao thanh gidng y hét cdy me ban dau (uic 1a khong
c6 su két hop tinh di truyén giita cay b va cdy me nhu trong nhén giéng hitu tinh).
Dicu ndy cho phép ngudi nhan gidng cé thé lua chon nhitng cay (5t nhit dé nhan
Ién. Kha nang nay c6 ¥ nghia thic tién quan trong do ngudi 1am gidng c6 thé chon
dudc nhiing cay c6 sinh trudng nhanh, cé sifc chéng chiu t8t hay c6 nhitng dic tinh
khic'vé chat lugng nhir qua ngot, him lugng nhua cao, ... cho nhan gidng. -

2. Nhan gidng cdc cay khong cé hat hay ra hoa khong thudng xuyén: nhén gidng sinh
dudng thudng la cich duy nhat dé giai quyét kho khin vé hat gidng, vi du nhu khi
+. cay khong tao hat mét cdch thudng xuyén hodc hat chi.cé kha nang ndy miam trong
.~~~ mot thiti gian ngdn hoac khi loai cay rit hiém khong thu hdi dugc hat gidng.
3. Rit ngan thai ky sinh truéng sinh duangp biing céch nhan gidng tir cic mo trirdng
thanh ¢4 thé cho phép tao hoa va qué trén nhitng cdy nho hon, dé dang hon cho
- viéc thu hoach, vi du nhu trong cdc vudn gidng.

4. Kiém sodt dang sinh truding, vi du nhu tao nhiing cay lmdng thanh thap lam cay
béng mat bang cach ghép.



CHAPTER 1 -

INTRODUCTION

1.1. Value of vegetative propagation . X g

Most pcople are familiar with the idea of propagating plams from seed Howcvu
many plants naturally have methods of reproducing without the need to prpduce a seed
e.g. banana There arc less specxcs of trees that lrcquenlly reproducc vcgclallvley bul,

most can be persuaded 1o rcproducc by artificial manipulation. SN

I

There are four common reasons why people want to vuguduw.ly propagalc trees.

1 Malntendnce of exact genetic individuals - when a tree is propagatcd vegelatively
the genctic make up of the newly formed ramet is e¢xactly the same as the original
or parent trees (i.e. it is not a combination of a mother and father). This allows the

- propagator to select the ‘best’ trees. This has imporlamlcommcrcial implications as
the propagator can selected fast growth, discase resistance, sweetest fruit etc.

2. Propagation of seedless or irregular flowering trees - vegetative propagation is

often the only way (o over come a sced supply problem e.g. when the tree does

.not produce seed regularly or the seed is only viable for a few days or when the
species s very rare.

3. Avoidance of long juvenile periods — by propagating mature tissue it is possible
to obtain fruit and flowers on smaller trees from which the fruit or seed is easier
to collect for example in a seed orchard. , - - A

4. Control of growth form ¢.g. small mature trees for shade produced by grafting.

.



1.2. Lva chon ciay me

Mot dong vo tinh bao gom t&t-ca cic cay duge nhan gidng sinh dudng tr mot cay
ban dau c6 ngudn gdc tir hat, hay con goi la cay me, cay géc hodc cay ddu dong,

Nhan giong sinh dudng ddi hoi phai €6 thai gian, ¢é diu wr va quan trong nhit 12 cé
ky thuat. Do vay nén chon nhitng céy t6t nhat d€ nhén gidng néu ¢6 nhidu cay. Tuy nhién
déi véi nhitng loai cay hi€m c6 thé can thiét phai nhan gidng 14t ca cdc ca thé cd thé
nhan gidng dugc dé tranh lam giam tinh da dang di truyén cia loai. Déi véi nhitng loai
cdy nhu viy cin phai bdo 16n cang nhiéu c4 thé cang tét.

Tat ca cdc ciy cua cing mot dong 13 déng nhat vé mat di truyén. Tuy nhién ciing nhu °
tit ca céc cay khic nhitng y&u t8 vé moi trudng, canh tranh va nhitng tic dong tiéu cuc
bén ngodi ¢ thé anh hudng téi sinh trudng cla ciy. Do vay cdn lya chon nhiting cay me
mot cdch cdn than nhung déng thoi ciing cin thiét 1ap cdc khdo nghi¢m dong, titc i
trong mdt s6 cdc.cay cling ddong & nhitng dia diém khdc nhau dé dinh gia kha ning sinh
lru’o’ng cua cay trude khi nhan gidng dai tra.

Cac chi tiéu dé chon loc phu thudc vio 1y do nhan gidng loal bing phuong thifc sinh
dudng. Thong thudng cdc chi tiéu chon loc nay la:

1. Niing sudt — vi du thé tich gé, sd lugng va trong lugng qua (ddi vdi cay 1ay qua).,
. Cht lugng — vi du ty trong g6, do thing than, mdi vi qua.

2
3. Sitc chong chiu — vi du chdng chiu sau, bénh hay suong mudi.
4

. Nhan gidng ~ vi 1y do kinh t€ cé thé cidn chon nhitng dong nhanh vi dé ra 1€, cin
it thoh gian nhan gidng trong vudn uom hon.

1.3. Cdc phuong phap nhan giéng sinh duéng
C6 bdn phuong phap chinh nhan gidng sinh dudng cay gd rimg (xem cic Anh 1-4):

1. Gidm hom canh cé 14 — thiic ddy ré hinh thanh trén mét doan than cit tir cay me
sao cho canh nay tré thanh mét cay doc lap.

2. Ghép - gén mot phin nho ldy tir cay dugc tuye,n chon (ch01 hay doan canh nho)
lén mot cay khéc, thudng 13 ciing mot loai, da cé ré (cay tir hat).
3. Chiét — thic ddy ré hinh thanh trén canh khi canh con gén trén cay me di tuyén chon.

4. Nudi cdy mo (Vi nhan gidng) - thic ddy cic t€ blo tir cay me tuyén chon sinh
trudng trén nhitng madi trudng dic bigt va bang cdch thay déi thanh phan cua méi
trudng thiic ddy céc t€ bdo ndy hinh thanh ré, 14 va canh.
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1.2. Selection of parent tree o oo

. Clones are all the plants produced vegetatively from a single tree of seedling origin
oﬁen callcd the parent tree or stock plant or ortet.

i \egela_;lve propagation requires time, money and most importantly skill — it there-
f(;fe makes more sense 10 propagate the very best trees - if the tree is common. However
when the tree is rarc you should propagate as many different individuals as possible to
make sure you do not reduce the genetic diversity of the species. If the species is rare

you must preserve as many different individuals as possible. cy L

All the members of a clone are genetically identical but like all trees the environ-
ment, competitors, and chance damage can affect their growth. So you should select
your parent trees often called stock plants carefully but you will also have to establish
clonal trials i.e. plant out many copies of a clone in several different places to see how
good a clone really is before you mass-produce that clone.

The factors you select for will depend on the reason you are vegetatively propagat-
ing the species. Common selection criteria are: .

1. Yield - for example timber volume, number and weight of fruit.
" 27 Quality - for example wood density, bole straightness, taste of fruit.
3. Resistance - for example resistance to a pathogen or insect or frost damage.

4. Propagation - for economic reasons you may want to select fast easy to root
«clones which require least time in the propagation system.

A e

1.3. Methods of vegetatively propagating trees A
There are four main methods of vegetatively propagating trees (Pictures 1-4):

1. Leafy stem cuttings — encouraging roots to forrn on a piece of stem detached from
the parent tree so that it becomes an independent plant.

2. Grafting ~ tightly joining logether a small part (e.g. bud or small shoot) from your

selected parent tree to another 1nd1v1dual usually the same species which already
has roots e.g. seedhng

3. Air layering or marcotting — encouraging roots to form on a branch while it is still
attached to the selected parent tree.
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Phuong phap nao c6 nhitng wu diém ciing nhu nhitng han ché cita ting phuong phip.
Giédm hom.canh va nuéi cdy mo thudng thanh cong khi vat liéu nhan g16ng ban diu con
tré (vi du nhu hom ldy tir cay con hay tir chéi gdc). Cic vat li¢u tré ¢ sinh trudng tuong
tu nhu cay tr hat va do vay nhitng phuong phap niy thudng dugce sir dung cho cay lam
nghiép. Ghép va chiét c6 kha nang tién hanh cho nhiing cay truong thanh va do dé
thudng dugc sir dung thiét lap vudn giéng cay gb hay nhan dong cdy an qua.

1.4. Ghi chép thong tin

* Trong nhan gidng rat cdn thi€t phai luu giit nhitng thong tin vé cdy me dugc tuyén
chon va tinh chat thé hi¢n & cdc ddng duge nhan gidng.

Rat nhiéu ngudi khong quan tam dén viéc luu giit cac thong tin khi ho bit dau nhan
gidng sinh dudng do ho quan tam hon dén viéc 1am sao cho phuong phap nhéan gidng
dugc sir dung dat hiéu qua. Tuy nhién, kinh nghiém cho thay day 1a mot sai ldm Ién. Mot
cdy hom hay cay ghép s& khong bao gidy c6 gid trj thuong mai ciing nhu bao tén néu
kkéng c6 ngudn géc 15 rang. Liéu c6 ai mua mét chiéc xe may khéng tén wdi véi ciing
mot gid so vdi loai xe ¢6 nhan higu néi ti€ng?

Chi bing cach luu trif 16t cdc thong tin méi ban méi ¢6 thé trd thanh ngudi nhan
gidng thanh cong. Kha ning ghép hay giam hom thanh cong méi chi [a mot phan nira
cong viéc clia mot ngudi nhan gidng chuyén nghiép. Ciing nhu mot béc si ¢6 thé chira
bénh tdt nhung thi€u ghi chép s& rat khé nhin thdy nhitng xu hudng phat trién cla dich
bénh qua cic nam trén nhiéu bénh nhan.
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4. Tissue culture - encouraging cells from your selected tree to grow in special media
then by altering the composition of the media induce the cells to form roots,
leaves and branches. '

There are advantages and disadvantages using all these techniques. Leafy stem cut-
ting and tissuc culture are normally most successful if the parent material is juvenile
(e.g. if the cuttings are taken from a seedling or a coppiced shoot). Juvenile material
grows fast like a seedling and therefore these techniques have traditionally been used for
forestry trees. Grafting and air layering are possible from mature trees and are therefore
often used for secd orchards of forest trees or cloning fruit trees. '

<

1.4. Record keeping

It is very important to keep good records of your parent trees and the performance
of the resulting clones. Most people do not bother to keep records when they start to veg-
etatively propagate trees because they are more concerned with getting the propagation
method to work. However experience has shown that this is a very big mistake because
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Céc ghi chép glup ban hiéu ky thuat nhén ging clia ban con chd no chua hoin thién.
Vi du khi nhan glong bang hom canh rat can thiét ghi lai s6 hom cla titng dong & ba thoi
diém (nguyén tic twong ty cling dung cho nhiing phwong phap nhan gidng. khic):

‘1. 86 hom khi cdm vao ludng giam.

2. 56 hom ra ré va s8 hom chét khi két thiic nhén giong.

3.'S6 hom sdng sau 3 thing tréng trong vudn uom.

Bing vigc phan tich cic s6 licu nay cé tht, xéc dinh duge cch- dé cai tién thl.l qua
cua he théng nhan gidng.

Vi du né€u ghi dugc nhiing 56 lidu sau:
| S6 hom cim vio lu6ﬁg = 10.000
S6 hom ra ré va tréng vio bau = 8.000 (80%)
S6 hom chét trong ludng = 1.000 (10%)
Sa hom.trﬁng séng sau 3 thing = 1.000 (12,5% s& hom ra ré)

R® rang ring vin dé xu4t hi¢n sau khi hom di ra ré. C6 thé hom dé qué lau trong
ludng va bi thi€u dinh dudng hodc khi chuyén hom vao bau khong cham séc cén than
nén hom bi kho.

Tuy nhién néu két qua nhur sau:
S6 hom cdm vao ludng = 10.000
SG hom ra ré va tréng vao bau = 3.000 (30%) - :
S6 hom chcl trong tudng = 6.500 (65%)
S6 hom trong song sau 3 thing = 2 900 (97% 6 hom ra re)
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an unknown successfully rooted cutting or grafted trec is never as valuable commercial-
ly or in terms of conservation as one of known origin. Would you buy an unknown make
of motorbike for the same price as a leading brand?

Only by keeping good records can you become a very successful propagator. Having
the ability to successfully graft trees or root cuttings is only half the work of a success-
ful propagator (a doctor who is good at treating patients but never records the illness or
treatment given can not easily see trends or spot similarities in events which occur over
several years with many different patients).

Records help you to understand which part of your techniques is the least successful. For
example when propagating leafy stem cuttings it is important to record the number of cuttings
of each clone at three separate times (the same principle applies to the other techniques):

1. Number cuttings put in the propagator.
2. Number rooted and the number dead at the end of the propagation fun.

3. Number of potted cuttings surviving after 3 months in the nursery.

By examining this data it is possible to determine ways of improving the efficiency
of the propagation system.

For example suppose the following numbers were recorded: '
Number placed in propagation system = 10,000 |
Number rooted & potted = 8,000 (80%)

Number dead in propagation system = 1,000 (10%)
Number potted cuttings surviving afier 3 months = 1,000 (12.5 % of rooted cuttings)

It is clear that the problem arose after rooting and the procedure should be examined,
possibly the cuttings were in the propagator too long and were nutrient stressed or perhaps
you did not take enough care after they were potted and they suffered from water stress.
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Nhw vy 16 rang 1a vin dé & chd hom khong ra ré vi ¢& dén 6.5000 hom (65%) chét
(chi y phan biét hom chét vdi hom van con s6ng nhung khong ra ré). Cé thé 14 hé théng
giam khoéng dat yéu cdu, qua ning hay thiéu nuéc.

Hodac néu két qua nhu sau:
S6 hom cim vao ludng = 10.000° |
S6 hom ra ré va trdng vao bau = 3.000 (30%)
_$6 hom chét trong ludng = 1.000 (65%) |
S8 hom trong séng sau 3 thing = 2.900 (97% s6 hom ra ré)

Trong trudng hop nay hé théng nhan gidng khé 6t (chi ¢6 10% hom chét) va vén dé
cé thé 1a do cay me, vi du nhir hom dugc thu tit nhiing cay qua gia. Dé giai quyét vn dé
nay c6 thé tdc dong vao cay me nhim tao chdi géc hoac nang cao nong do thudc kich
thich ra ré. : :

Chi béng céch luu trit cac thong tin ban mdi cé thé theo dbi duge két qua trén nhiéu
dong trong nhiéu nam. Viéc ghi chép cin dugc tién hanh ngay tir khi méi bét diu nhan
giong, tifc la tir lic thu hai hom hay canh ghép.
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If however, the results were:
Number placed in the propagator = 10,000
Number rooted & potted = 3,000 (30%)
Number dead in propagator = 6,500 (65%)
Number potted cuttings surviving after 3 months = 2,900 (97% of rooted cuttings)

Then clearly there is a problem rooting the cuttings, as 6,500 (65%) of cuttings died
on the propagation bed (note dead does not mean alive but un-rooted). It is probable that
the propagation system was inappropriate, perhaps too much sun or not enough water.

If however, the results were:
Number placed in propagator = 10,000
Number rooted & potted = 3,000 (30%)
Number dead in propagator = 1,000 (10%)
Number potted cuttings surviving after 3 months = 2,900 (97% of rooted cuttings)

Then the propagation system is good (only 10% dead) and the most probable solu-
tion is the stock plant management i.e. cuttings collected from too old a tree (mature).
[t may be possible to solve this problem by coppicing the trees or sometimes increasing
the concentration of auxin can help.

Only by keeping good records can you keep track of results from many clones over
several years. Record keeping should start at the very beginning i.e. the first cuttings or
scion you collect.
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Anh 2. Ghép Thong nhua.

Picture 2. Grafting of Pinus merkusii.

Anh 1. Giam hom canh Bach vang.

Picture 1. Leafy stem cutting of
Xanthocyparis vietnamensis.

Anh 3. Chiét Thong ma vi.

Picture 3. Air layring of Pinus massoniana.

Anh 4. Thong ba 14 nuodi cdy mo.

Picture 4. Pinus kesiya growing in
tissue culture.
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Anh 5. Sinh trudng huéng nghiéng clia cay
hom Bich tan Pai Loan.

Picture 5. Plagiotropic growth of rooted
cuttings of Taiwania cryptomerioides.

Anh 6. Chudn bi mat bing va dung cu
giam hom.

Picture 6. Preparing work surface and
equipment for cuttings.

Anh 7. Hé thong gidm hom cé phun
suong.

Picture 7. Misting propagation system.

Anh 8. Giam hom khong phun suong
(cdc nap day bang ny long hay kinh da
dugc mao ra).

Picture 8. Non-mist propagator (plastic
or glass cover removed).
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CHUONG 2
GIAM HOM CANH CO LA

Phuong phdp nhan giong nay dugc st dung nhiéu nhat trong nhan giéng cay lam
nghiép vé s6 loai ciing nhu vé s6 hom duge nhan gidng thanh cong. Chi cé mot s3 it cay
g6 moc nhanh ¢6 thé moc dugc tir hom khong 14 (hom chi ¢ than). Phan 16n céc cay g6
can it nhat mot 14 dé cung cap dudng cho hom trong giai doan ra ré (xem chuong 4).

2.1. Chon canh trén cay me

Hom cén dugc lya chon tir nhitng canh khoé¢ manh, khong sau bénh. Ddi v6i nhiéu
loai cay 14 kim chéi ngon s€ luon moc théng (sinh truéng thing hudng) nhung cic canh
bén khong moc thiang & cay me s& tiép tuc moc ngang sau khi ra ré. Hom cia phén 16n
cdc loai Thong (Pinus) s& moc thang hudng trong khi do6 céc loai thuoe ho Hoang dan
(Cupressaceac) thuong c6 sinh truong hudng nghiéng khi hom thu tir cac canh bén (hién
twong bao Iuu cuc bo, xem Anh 5).

2.2. Thu hai hom

Khi thu hai hom rét can thi€t phai dam bao 14 hay 14 kim clia hom khong bi mat qua
nhi¢u nude (xem phén 4.1). Hom ¢6 kha nang hap thu nudc rat han ché cho t6i khi bat
ddu ¢ cdc ré mdi do vay can phai luon luon bao vé hom trong diéu kién 4m. Thong
thuong nhat 1a dung tdi ny 16ng c¢é d6 mot t nude. Diéu quan trong khac 1a phai giit
mat cho hom, titc 1a d€ hom chd dam. Mot diéu can thiét khac 1a duy tri viéc ghi chép
cdc thong tin vé thoi gian va dia diém thu hdi vat liéu giam hom (xem phan 1.4). Sit
dung 2 bién ghi, mot bién dé bén irong tdi va mot bién dé bén ngoai 1a cich lam thuc
t& va an toan nhat.
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L CHAPTER 2
- LEAFY STEM CUTTINGS

+

This technique is the most widely used for forest trees, in terms of number of species
and number of cultings successfully propagated. A few fast growing trees will grow
from leafless or stake cuttings but the majority of trees require a leaf to supply sugars
1o the cutting during the rooting:phase (see Chapter 4).

2.1. Selecting the branch on the mother trees

Cuttings should be selected from healthy vigorous shoots. Many conifers have apex-
es that will always grow vertically (othorphically) however some branches that do not
grow vertically on the mother tree will continue to grow horizontally after they have
been rooted. Cuttings collected from most pine species will grow vertically but members
of the Cupressaceae show horizontal growth form when cuttings are collecled from side
branches (see Picture 5).

2.2. Collecting cuttings

When collecting cuttings it is very important to make sure the leaf or necdle of the
cutting does not loose oo much water (see section 4.1). The cutting will have limited
opportunity o take in more water until the root emerges so you must protect the cutting
by keeping it in a moist environment at all times. Most often people use a polythene bag -
with a little water in the bottorn. It is also important to keep the cutting cool i.e. in shade.
It is also cssential to keep good records of where and when you collected the material
(sce section 1.4). Using two labels one inside the bag and the other outside is usually the
most practical and safe system.
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2.3. Chuan bi hom sau khi thu hai tir cay me

Giam t5i da viéc mat nudc cha hom 1a.di€u thié yéu, do vay can phai chudn bi tdt
ca cdc dung cu can thiét trudc khi md tdi ¢6 hom di dugce thu hai (xem Anh 6).

Nhiing budc co ban trong viéc chudn bi hom giam duge phéc hoa & cdc Hinh 2.1-2.4.

Ban cdn chon nhitng hom t&t nhat tiy vat liéu ma ban thu hai dugc vi cit hom d6 1a
khéi canh mét cdch gon sic (Hinh 2.1a). Thudng khong nén cét chinh x4c ngay bing do
dai ctia hom giam ma nén cit hoi dai hon hom giam mot chit (xem phan 4.2) réi cit lai
phén nay. Sau d6 tia bd phdn 14 & gdc hom sao cho khi cim hom vio nén giam 14 khong
bi chon vi néu khong nhitng 14 nay s€ thai (Hinh 2.1b). Sau khi ch&m hom vao thudc ra
ré (Hinh 2.2) dat ngay hom vao noi giam. Phun nudc thudng xuyén dam bao duy tri dé
dm cao quanh hom giam. D€ gidm t6i thidu mic dé tén thuong hom va tranh lam mat
thuGc bt ra ré & géc hom tSt nhat 14 tao mot 16 nho trong nén giam bing que trude khi
dat hom va sau d6 nén chat nén giam quanh hom (Hinh 2.3).

Luon nhd dat bién tén giita mdi dong (sao cho phan biét tit ca cdc hom ciia cliing mot
cay) dé khong bi 1in dong (c6 thé xép céc dong ciia céc lodi khic nhau canh nhau dé
dam bao hom khong bi 1an [6n). Bién tén c6 thé dugc 1am tir bat ky vat liéu khong thim
nudc nao nhu tdim nhua hay thé tre.
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2.3. Preparing the cutting after collecting from the mother tree

Minimising water loss is very important and therefore you should have all the equip-
ment you will need ready before you open the bags you have collected (see Picture 6).

SRR

The basic steps in preparing a cutting are outlines in Figures 2.1-2.4

You will have 1o choose the best cutting from the material you have collected and
make a clean cut to detach it from the branch (Figure 2.1a). It is usually best not to col-
lect exactly the right length of branch for a cutting from the mother tree but to detach a
slightly longer branch (see scction 4.2) and re-cut the end. Then trim the bottom nee-
dlesflcaves so that when you place the cutting into the propagation media they. are not
being covered, otherwise they will rot (Figure 2.1b). After dipping the cutting into the
~ auxin (Figure 2.2) place the cutting in the propagator immediately. Spray with water as
often as necessary to maintain high humidity around the cutting. In order to minimise
tissue damage and avoid removing powdered auxin from the base of the cutting it is best
to make a small hole in the propagation media with a stick prior to inserting the cullmg
and then firming up the rooting media a:ound the cutting (Figure 2.3).



Hinh / Figure 2. 1a Hinh / Figure 2.1b Hinh / Figure 2.2

Hinh 2.1 a) Tach hom khoi canh bing kéo sic va b) tia la phan géc cla horn cho s&
cidm hgép trong nén gidm (néu khong phan nay s& bi théi).

Figure 2.1 a) Removing the cutting from the branch with sharp secateurs and b)
trimming the lower section of the stem which will be inserted into the propagation media
‘(otherwise the tissue will rot). .

Hinh 2.2 Chim phin md&i tia 14 clia hom vio bot ¢6 thudc kich thich ra ré (rat nhiéu
loai cay tiét ra nhya 1am cén trd viéc hdp thu auxin néu phdn mo nay khong duge cat
mai). Phan 16n céc bot auxin thuong phdm (bot kich thich ra ré) con cé chia thude
chéng nam dé bao v¢ phan géc cua hom khoi ndm bénh.

Figure 2.2 Dipping the newly trimmed end of the cutting into powder containing
auxin (many tree species exude sap which can block the uptake of auxin if the tissue is
not newly cut). Most commercial auxin powders (rooting powders) also contain a fun-
gicide to protect the cutting base from fungal attack.

Hinh 2.3 Dat hom vio khu giam sau khi tao 16 bing que nhd va nén nén giam quanh
hom d¢ hom cé chd dua viing.

Figure 2.3 Placing the cutting in the propagator after making a hole with a stick and
firm up the rooting media around the cutting to give the cutting a secure bed.
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Anh 10. Hom Du sam.
Picture 10. Rooted cutting of
Keteleeria evelyaniana.

Anh 12. Hai dang 14 truong thanh
va 14 non cua hom Bich vang.
Picture 12. Rooted cutting of
Xanthocyparis vietnamensis with 2
types of mature and juvenile foliage.

Anh 9. Hom De¢ tung Van Nam.
Picture 9. Rooted cutting of
Amentotaxus yunannensis.

Anh 11. Hom Thong do
Trung Quoc.

Picture 11. Rooted cutting of
Taxus chinensis.
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2.4. Pat hom trong khu vuc giam

R4l cén thiét phai giit hom trong mdi trudng khong khi c6 do 4m cao. Thudng diéu nay
duoc thuc hién bing cdch day hom & ché 4m (hé thong khong phun suong, xem Anh 8)
hoic bing cdch phun nude cho hom thudng xuyén (hé thdng phun suong, xem Anh 7). C6
nhiéu kiéu thiét ké cho ca hai h¢ théng nay (xem Hinh 2.4) nhung nguyén tic chung déu
giong nhau. D6 13 gidm mat nudc t6i thiéu cho hom ma van cho phép c6 du lugng 4nh sédng
can thiét chiéu dén hom (khong phéi qui ning vi hom s€ bi néng). Nhitng yéu céu sinh 1y
ctia hom giam dugc giai thich trong chuong 4.

Hinh 2.4 Ba h¢ thong giam hom thuong st dung a) ludng giam phun suong vdi nude
duge phun bing bom qua cic diu voi dat cao trén hom, b) hdm nhan gidng khong phun
suong diing cho nhitng hom dé ra ré ma dugc cam truc ti€p vao bau va c) hé thdng chau
va tdi ny long dung cho nhan giéng khong mang tinh san xuét.

Figure 2.4 Three commonly used propagation systems a) mist propagation bed with
water sprayed under pressure from nozzles raised above the cuttings, b) non-mist propa-
gation box for easy rooted cuttings which are placed directly into pots prior to rooting and
c¢) simply pot and polythene bag system for non-commercial propagation.
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Remember also to place a label between each clone (i.e. all the cuttings collécted
from one tree) so you do not mix up the clones (or you can use clones from different
species to make sure the cuttings do not get mixed). Labels can be made from any water
proof material like plastic or spliced bamboo sticks.

2.4. Placing the cutting in the propagation facility

It is very important to keep the cutting in a humid/moist atmosphere usually this is
done by enclosing the cuttings in a humid place (non-mist system, see Picture 8) or by
spraying cuttings with water regularly {mist system, see Picture 7).. There are many dif-
ferent designs of both propagation sysiems (see Figure 2.4) but the important principle
is the same for both methods i.e. to minimise water loss from the cutting while still
allowing sufficient light to reach the cutting (but not too much sunlight or the cutting

will get too hot). The physiological needs of the cutting are explained in chapter 4.

In a mist system, spraying the cuttings with a thin film of water, which then evapo-
rates, will help to cool the cutting. While non-mist systems usually regulate the temper-
ature by shading:the-propagator. The propagation media must be pathogen free and pro-
vide a good balance between air and water (see section 4.2). 1t is also important to keep
the rooting medium clean by removing any dead cuttings or foliage. The rooting medi-
um can be a mixture-6f organic (shredded coconut fibre, peat, rice husks) and inorgan-
ic substrates (sand, gravel). ' .

2.5, Hardening or weaning the rooted cuttings

When the cutting has rooted it is important to transfer the cutting to a pot with nutri-
ents or it will. become nutrient stressed (i.e. it will go yellow because it does not have
cﬁt‘)ugh nutrients to make new root and shoot tissue). In addition if you leave the rooted
cutting for a long time insthe propagator you are more likely to damage the newly
formed roots when removing from the propagation media as they grow and become
entangled in the rooting media. After the roots have emerged the cutting can start to take
in nutrients and water so you should place the cutling in a pot containing nutrious well
drained media (see Figure 2.5). It is necessary to place the pot in an area of high humid-
ity similar to those shown in Figure 2.4. Then gradually reduce the humidity so that the
cutting becomes accustomed (o ambient conditions. :
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Trong h¢ théng phun suong hom dugce phun mét 16p nudec mong ma sau dé sé bay hoi
va gidp lam mét hom. Trong khi d6 céc h¢ théng khong phun suong thudng diéu chinh
nhiét do bang cdch che sang cho khu giam hom. Nén giam cin khong chita cdc mam bénh
va cung cap mot lugng khong khi va nudc can bangj (xem phan 4.2). Mat khic cén gilt cho

nén giam duoc sach s& bang cdch nhat b tat ca cac hom chét va l4 rung. Nén giam ¢6 thé
1a hén hop céc chat hitu co (bot xo dira, than biin, trau) va vo co (cdt, s6i).

2.5. Huan luyén hom da ra ré

Khi hom da ra ré can thiét pha1 chuyen hom sang bau ¢ chét dinh dudng néu khong
hom s€ bi thi€u chat (hom s€ nga mau vang do khong ¢é du chit dinh dudng d¢ tao chéi
varé mdl) Thém vao d6, n€u d€ hom qud lau trong khu glam c6 thé s€ lam t16n thuong
céc ré mdi hinh thanh khi nhic hom ra khoi nén giam do r€ di &n sdu vao nén giam. Sau
khi nhi ré hom da cé thé bat ddu hit nuée va chat dinh dudng nén can cay chuyén hom
vao bau c6 chita chét dinh dudng va thodt nudc (xem Hinh 2.5). Cén thiét phak dat bau
0 noi c6 do 4m khong khi cao tuong tu nhu trén Hinh 2.4. Sau d6 dan ddn giam do dm
dé hom thich u'ng véi cdc diéu kién thong thudng.

2.6. Giam hom cay 14 kim ¢ Viét Nam

Trong s6 30 loai cay 14 kim dugce biét clia Viét Nam da ¢é hon mot nita s6 loai dugc
thir nghiém nhén gidng bang giam hom (xem Phu luc, cdic Anh 9-14). Ky thuat giam
hom canh da dugc sir dung tich cuc trong viée bao ton ngoai vi céc loai cay 14 kim qui
hi€m, dac bigt 1a cic cay thuéc ho Hodng dan (Cupressaceae) va Thong do (Taxaceae).
Phan 16n cac thir nghiém dugc ti€n hanh vio thoi gian tir mia thu dén ddu xuan trude
khi cdc loai cay 14 kim nay két thic giai doan ngimng sinh truémg va nhi chdi méi. Cic
loai thugéc ho Thong (Pinaceae) va Kim giao (Podocarpaccae) it duge nghién ctu hon,
tuy nhién kha nang su dung ky thuat gidm hom dé san xudt cay hom cic loai ndy phuc
vu trong ring vo tinh can duge chd y.
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Hinh 2.5.a) Can-than git hom trén bau trudc khi ric chat rong quanh ré sao cho git
dugc dang moc tr nhién clia bo ré, b) nén chit tréng quanh hom va b sung chat tréng
néu can. -

Figure 2.5 ) Carcfully holding the cutling above the potting media prior to sprinkling
the potting media around the roots so that their natural shape is maintained, b) firming up
the potting media around the cutting adding potting media as required.

- 2.6. Propagation of Vietnamese conifers by cuttings

Among 30 known -conifer species of Vietnam more than a halfl has been propagated
by lealy stem cuttings (see the appendix, Pictures 9-14). The technique is intensively
used to conserve endangered conifers, especially species of Cupressaceae and Taxaceac.
Most of the experiments were carried out from autumn to carly spring time before the
conifers pass the dormancy period and new shoots emerge. Species of Pinaceae and
Podocarpaceac are less studied on culling propagation but the potential of cuttings for
clonal plantation for the species should not be underestimated.
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CHUONG 3
GHEP

Ghép la mot thuat ngit bao trim, gém nhiéu k§ thuat ghép khic nhau. V& co ban
ghép la tao sy hop nhit én dinh giita hai ciy ¢6 quan hé gan giii. Muyc dich Ia ndi hai
manh mé sao cho chiing hOp nhat va phdt trién nhu mot cdy théng nhat. Phén 16n cdc
dang mo (choi, canh) va cdc phuong phép néi chiing (ghép ché dinh, ghép 4p beén than,
ghép yén ngua, ghép vit vh ghép cé ludi) da duge thir nghiem trong hang thé ky va
phuong phép tdt nhat thay ddi theo timg loai va thai vu. Méi mot nguoi lam gidng cé
nhiing phuong phép ghép wa thich riéng ctia minh. Huéng dan nay chi tap trung vio mot
phuong phép don gian la ghép canh lén gdc ghép tir hat.

/ Canh ghép / Scion
duge thu hdi tir cay me khoe manh / collected from a
healthy mother tree

_ . ~Ché ghép / Graft union | _
[ f O / ndi chic gilta canh ghep va g8c ghép / Tlght union of scion

and rootstock

N\

* e cung loai hay loai ¢ quan hé gén giti / Usual the same or
2 " closely related species

E _ﬂm . Goc ghép tir cay hat / Seedling rootstock
[+]
[

Hinh 3.1 Ghép canh 1én géc ghép 1a cay tit hat. C6 nhiéu cch cét canh ghep va goc
ghép dé tao dugc ti€p xiic chat gilta tugng ting ctia ca hai loai md (xem phan 4.2).

Figure 3.1 Grafting scion tissue on to scedling rootstock. There-are many different
ways to cut the scion and root stock to form as close a bound between the cambium layer
of both tissue types (see section 4.2).

3.1. Géc ghép

Géc ghép can tuong thich v6i canh ghép ca vé hinh thdi va smh 1y. Khong thé ghép
canh ghép rit 16n 1én mot goc ghép nho. Tuong tr néu canh ghép dang trong g1a1 doan
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CHAPTER 3
GRAFTING

Grafting is an all-embracing term that covers a wide variely of different grafting
techniques. Basically grafting is the formation of a permanent union between two close-
ly related plants. The aim is to fit pieces of tissue together in such a way that they will
unite and subsequently grow as one plant. Most tissue types (buds, shoots) and methods
of uniting them (cleft, side vencer, saddle, whip and tongue) have been tested through

the centuries and the best varies with species and time of year; each forester or horticul-

turist will have their favourite technique. In this manual we will concentrate on simple
grafting of scion tissue on to seedling rootstock.

3.1. Root stock

" The root stock must be both :phﬁysio]o‘gica.lly:and morph:olc;gicaHy édmf)alib‘lé with

the scion i.e. it is not possible to join very large scion with a small stemmed root stock

they will not fit, similarly if the scion is actively growing and the root stock is dormant

“they will not join as the sap will not rise 1o “feed’ the cells forming the graft union.

You must keep good records of the date and stage of growth of each graft and which
is most successful so you can decide the best time of year and stagc of growth for your
species and environment.

3.2. Collecting scions

Scions should be collected and grafted to the rootstock as soon as possible (preferably
the same day). Only healthy tissue should be selected and quickly transferred to a protec-
tive environment e.g. moist polythene bag. The diameter of scion tissue should closely
match the rootstock, this is very important because unless the cambium of the scion and
rootstock are bound close together new connective cells cannot form (see section 4.3)

o
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sinh trudng manh con goc ghép dang trong thai ky ngl thi ching cling khong néi duge
vGi nhau vi nhua cdy khong dii dé nuéi cdc t€ bao hinh thanh nén ché ghép hop nhat.

Cén thiét phai luu tri (6t cdc ghi chép veé ngay thing va giai doan sinh trudng cla
ting dot ghép va nhiing dot ghép thanh cong nhit dé ¢ thé quyét dinh duge thdi vu tot
nhalt va giai doan sinh trudng tot nhit cho timg loai va diéu kién moéi trudng,

3.2. Thu canh ghép

Canh ghép cin duge thu hai va ghép lén gdc ghép cang nhanh cang tot (16t nhat la
trong cling moét ngay). Chi chon nhitng moé khong sau bénh va nhanh chéng chuyén t6i
moi truding bdo vé cinh ghép, vi du nhu tii ny long Am. Dudng kinh canh ghép cin gan
bing dudng kinh gdc ghép. Diéu nay rit quan trong vi chi khi tugng ting cia canh ghép
va goc ghép dugce ti€p xiic chat véi nhau thi cdc t€ bao tao thanh ndi giita hai m6 méi ¢
thé hinh thanh dugc (xem phin 4.3).

Thao tic cit phin gdc canh ghép phai duge tién hanh ngay truée khi ghép. Néu mo
cit dé mot thoi gian trude ghi dar vio goc ghép thi phian géc cinh s& bit ddu hinh thanh
mot 1ép bao vé gay can trd cac t€ bao hop nhat.

Goc ghép ciing cin dugc chudn bi bing cdch tia bét 14 & viing s€ hinh thinh vét ghép.

.

i Y , \ |\ :’/(

7 2 Hinh 3.2 Thu cinh ghép

5 tir cdy me. Chi ¥ thu nhiing

canh cé dudng kinh gdn bang
goc ghép.

Figure 3.2 Collecting
scion material from mother

5:""”%% / trees. It is very important to
,#4//’/:’/' ,:ﬁ%w-'.-'- collect shoots with a similar
7 ¥,

"%" 'L“‘"\ diameter 10 the rootstock
- _,]l\ [ N N

r%/ R \\
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1:3.3. Joining the scion and rootstock
i
The vascular cambium of the scion must be placed in intimate contact with the root-

stock -and held tightly until the union forms 1.e. the line of cells between the inner and
outer parts of the shoot must be touching the same cells on the scion so that the two
picces of tissue can fuse together (see section 4.3). They musl be held firmly so that they
do not dry out and so that cells fuse together. When prn_parln5 the scion it is often good
to reduce the leaf or needle area (o minimise water loss as lhc scion cannot receive water.
from roots until the graft union has been successfully lormed (sec section 4 l) b

* “‘
Basal triming should be done immediately prior to brallm‘g, if the ‘tissue: is left
trimmed for any length of time before being placed next'to lhc root slock the base will
start to form a protective layer which will act as a barrier so the cells will not unite.

The rootstock should also be prepared by trimming lhc arca where the anion will
be formed. Lol '

. L}
s - ey
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'"3.4. After care
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'The after care dcpends on the type of grall prclorde and thc time ot );car The scion
will be able to obtain water from the rootstock only after the xylem strcams have been con-
nected (sce section 4.3). It is often necessary to protect the graft in cxaclly the same way
as a cutting this is commonly achieved by placing a clear plastic bag around the scion. The
bags should be examined regularly and removed periodically to dlSCOUI’dgC rol. '

'»

~ 3.5. Grafting of conifers in Vietnam _,

In Vietnam grafting is mainly used to establish clonal seed orchards for pines. Other
conifers are easier o propagate by cutlings. However, some endangered conifers such as
Glyptostrobus pemths do not have regenerating seedlings in the wild and in this case
gralling can be used to produce planting materials for ex-situ conservation. Another use
of grafting technique is to rejuvenate materials from mature molh(.r trees for improving
propagation effectiveness of cuttings and tissue culture.
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Hinh 3.3 Tia |4 trén canh ghép thong d¢ _

chéng mat nude. Hinh / F igure 3.4

Figure 3.3 Trimming the needles on |
* Pirius scion to reduce water loss.

. Hinh 3.4 N6i canh ghép véi g6c ghép. Chi ¥ n6i hai manh mo nay v6i nhau cang nhanh cang
(6t sau khi da cat ngon clia g6c ghép (a, b) va géc clia canh ghép (c).

Figure 3.4 Matching scion and rootstock. It is important 1o join the two pieces of tissue as

soon as possible after removing the apex of the rootstock (a, b) and making the basal cut on the
scion {c).
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Hinh 3.5 N&i gitta hai phan cét clia g6c ghép va canh ghép va budc chat bang day ghép dé
thic ddy cdc t&€ bho mdi phat trién.

Fi tgure 3.5 Matching the scion and root stock cuts and binding closing with graftmg lape
to encourage new cell growth. :

Hinh 3.6 Bao v¢ canh ghép khoi bi kho
bang céch budc tdi ny long quanh canh ghép,
gilr nuée twong ty nhu trong gidm hom khong
phun suong,.

- Figure 3.6 Protecting the scion from des-
iccation by securing clear bag over the scion to
conserve water analogous to the protective
environment in a non-mist propagator.
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3.3. Noi giira goc ghép va canh ghép

Tugng tang mach clia canh ghép cin duge dat 1iép xdc sat véi géc ghép va buge chiit
cho 161 khi vét ghcp hop nhat hinh thanh, tic 14 cac hang L€ bio giita phan trong va phin
ngoa1 cua canh cén dugc cham vao cling cdc t&€ bao dé & canh ghép sao cho hai mé cé
thé hdp nhat v6i nhau (xem phan 4.3). Chung cén dugc budc chic sao cho khong bi kho
v céc 1€ bao ¢6 thé hop nhét duge. Khi chudn bi canh ghép thuding nén cit bét dién tich
1a dé giam t6i thiéu mat nudc vi canh ghép sé khong hit duge nudce tir ré cho dén khi
chd ghép hinh thanh (xem phan 4.1).

3.4. Cham séc sau ghép

Viéc chdam soc sau khi ghép phu thudc vao cach ghép da tién hanh va thdi vu. Canh
ghép s& chi ¢ thé hit-duge nudce tir gdc ghép sau khi cic mach gb da dugce néi véi nhau
(xem phan 4.3). Thuding can phai bao vé cay ghép gidng nhu hom giam bang cich budc
tdi ny long trong quanh canh ghép. Tiii nay cdn dugc theo dbi thudng xuyén va dinh ky
md ra dé tranh bi thdi canh ghép.

3.5. Ghép ciy la kim ¢ Viét Nam

Dai véi cdc cay 14 kim Viét Nam k¥ thuit ghép chi yéu duge ding dé thiét lap cic
vudm gidng vo tinh cho céc loai Thong (Pinus). Cdc lodi cay 14 kim khéc thudmg dugc
nhan gidng sinh dudng bing giam hom canh. Tuy nhién, d6i v4i mot s§ loi hi€m, khong
cé cay con tdi sinh nhu Thuy ting (Glyptostrobus permhs) “ghép 1a phuong phép c6 thé
stt dung dé tao cdy giéng cho hoat dong bao tdn. Mot g dung khac la ghép con dung
tré hod cdc vat liéu tir cay me trudng thanh dé sau d6 nhan giéng bing giam hom hoic
nudi cdy mo dat hiéu qua cao hon.

@



Anh 13. Hom Béch tdn Dai Loan.
Picture 13. Rooted cutting of
Taiwania cryptomerioides.

Anh 15. Hom Bach tdn Pai Loan
bi thoi goc (nén giam qua am).
Picture 15. Cutting of Taxiwania
cryptomerioides rotted at the base
(rooting media is too wet).

llmsy nar‘aj
U Odoarpus mbn‘a‘l-c-)

Anh 14. Hom Thong nang.
Picture 14. Rooted cutting of
Dacrycapus imbricatus.

Anh 16. Canh ghép va goc ghép
Thong nhura.

Picture 16. Scion and rootstock of
Pinus merkusii.



CHUONG 4
SINH LY NHAN GIONG SINH DUONG

4.1. Nhu cau sinh 1y cua canh da cat roi

Con ngudi cdn c6 thife dn va nude udng dé sdng, thuc vat cling nhu vay. Con ngudi
can ba dang thic an, (i) hidrat cacbon nhu tinh bot va duong (vi du c6 trong gao hay
khoai tay), (ii) dam cé chira Ni to (vi du trong thit ga hay thit bo) va (iii) vitamin va
khodng chét (vi du trong rau va hoa qua). Cay ciing can nhitng dang thic an nhu vay.
Cay hap thu Ni to, chat dinh dudng va chat khodng qua ré con dudng dugc cay tong hop
trong cdc qua trinh sinh hoéd cua quang hgp. Cay sir dung nang luong cua anh sang mat
troi dé tao c4¢ hidrat cacbon it nude (H,0) va khi cacbonic (CO,). Dé téng hgp dudng
cy cén phai hap thu khi cacbonic (CO,). Cay thuc hién viéc nay thong qua nhiing 16 dac
biét trén 14 goi 1a khi khdng ma tuy theo diéu kién cay c6 thé dong md duge (Hinh 4.1).

Khi khi khdng md cho khi CO, vao trong 14 thi dong thdi nudc ciing bi boc hoi. Khi
hom hay canh ghép con & trén cay c6 ré thi day c6 thé chua la van dé vi ré ¢ kha nang
hit nudc tir dat. Hom canh c6 14 da cat roi khong ¢6 ré dé hit nude va canh ghép chua hinh
thanh cdc mo lién két vai gée ghép khong thé nhan duge nudc tir gde ghép. Do vay rit quan
trong phai gilt hom va canh ghép & noi khong khi 4m dé khong c6 do chénh léch 1am nudc
mat khoi 14 (tic 12 & noi ¢6 chénh léch dp suat hoi nudce thap gitta 14 va khong khi).

Lugng nudc c¢6 trong khong khi phu thudc vio cdc yéu to nhu nhiét do, ngudn nude,
tdc do gid, ... Bat ky ai da thit phoi quan 40 ngay sau khi mua to (khi do 4m khong khi con
cao) déu biét rang quén 4o s& khong chéng kho bang khi troi nang, c¢6 gi6 (khi khong khi
c6 do dm thap va c6 do chénh léch 16n 1am nudce boc hoi khoi quan do). Giit nude 1a nhu
céu thiét yéu dau tién cia mo da cat roi. Nhu vay nhat thiét phai git hom va canh méi ghép
trong diéu kién khong khi c6 do 4m cao, hay I trong moi trudng dm. Cho di céc cay 14
kim t6 ra c6 dién tich 14 khong 16n nhung chiing van bi mat nude. Khong dé dé danh gid
khi nao thi cdc mo céy 1a kim thi€u nudc vi ching khong héo nhu nhitng cay go 14 rong.
Cay 14 kim thudng tr& nén xin mau, kém béng khi bi kho, nhung dé dén liic c6 thé nhan
thay duoc nhiing thay doi nay thi dd qua muon d6i véi hom giam.

C6 hai phuong phap chinh dugc stt dung dé duy tri do 4m cao quanh céc mo da cét
roi 1a (i) phun suong va (ii) khong phun suong. Nhiing chi s& chinh xdc cta cac thiét bi
nhan giong (dang mdy bom, vat liéu xay dugc dung, .. ) khong quan trong. Quan trong
la nguyén tic mo da cat roi phai dugc duy tri trong diéu kiém 4m cho tdi liic ré xuat hién
hodc khi mo gd lién két hoat dong duogc hinh thanh cho phép nudc di chuyén dén 14.

Nhan giong c6 phun swong duy tri dd 4m cao quanh mo da cét rdi bang cich thudng
xuyén phun cdc hat nuc mong truc tiép lén 14. Phan I6n cdc hé thdng giam hom san
xudt st dung phuong phép nay, cin c6 dién dé chay may bom va cén c¢6 nguon nudc sach



37

CHAPTER 4

PHYSIOLOGICAL UNDERSTANDING
- OF VEGETATIVE PROPAGATION

4.1. Needs of detached shoot tissue

Humans need food and water to survive and so do trees. Humans need three types of
food, (i) carbohydrates like starch and sugar (e.g. rice or potatoes), (ii) proteins composed
of nitrogen (e.g. chicken or beef) and (iii) vitamins and minerals (e.g. fruit and vegeta-
bles). Trees also need the same kind of foods. Trees absorb nitrogen, nutrients and miner-
als through their roots and sugar they make in the biochemical process of photosynthesis.
Plants use the cnergy from sunlight 1o produce carbohydrates from water (H,0), and car-
bon dioxide (CO,). To make sugar trees must take in carbon dioxide (CO,). They do this
through special holes in their leaves called stomata, which can open and close (Figure 4.1).

When stomata open CO, can go into the foliage but water can also escape. When the
culting or scion is attached to-the tree with a root system this might not be a problem as
the roots can cxtract water from the soil. Detached lealy stem cuttings do not have roots
to absorb water, and grafted scions, which have not yet established conductive tissues
with the rootstock, cannot obtain water from the seedling rootstock. It is therefore very
important to keep cuttings and scions in a place where the air is moist so there will not
be a gradient pulling water out of the leaf (i.e. where there is low vapour pressure dif-
ference between the foliage and the air).

The amount of water in the atmosphere is dependant on factors like temperature,
water source, wind speed etc. Anyone who has tried to dry cloths immediately after a
shower of rain (i.e. when air humidity is high) knows that the air does not dry the cloths
well compared with a sunny, windy day, when the air has low humidity and there is a
strong gradient pulling water out of the cloths. The primary physiological need of -
- detached tissue is therefore water conservation. So it is vital to keep cuttings and newly
grafted scions in an atmosphere of high humidity i.e. a moist environment. Even
although conifer cuttings do not appear to have a large leaf area they also loose water.
It is often not easy to tell when conifer tissue is water stressed, as they do not wilt like
soft wood deciduous cuttings. Conifers usually become dull, less shiny when desiccat-
ed, but by the time these changes are visible it is usually too late to safe the cutting.

There are two primary methods used to maintain high humidity around detached tissue
(i) mist and (ii) non-mist systems. The exact dimesions of the propagator (type of pump,
construction material etc) is not important. The important principle is that the detached tis-



38

6n dinh. Do vay phuong phép nay c6 ddu tr cao va mot s3 loai cdy thich nghi véi diéu
kién viing kho s& bi thdi 14 néu 14 lién tyc bi 4m. Trong trudng hop nhu vay hé théng
khong phun suong s€ thich hgp hon. Trong hé thong khong phun suong hom dugc boc
trong mot dang hom véi mét phan nhya hay ny 10ng trong & trén hodc bén canh, cho
phép dnh sdng chi€u t¢i hom va mot muc nudc vai cm dudi gde hom dé cung cdp ngudn
nuée 6n dinh. Khong khi trong hom duy tri & d¢ 4m gan 100% khi déng nép nhung can
phai phun nudc khi m& nép. Cach lam khong phun suong thudng ding cho cay ghép véi
phuong phap thong dung Ia budc tdi ny 16ng tring xung quanh canh ghép.

Khi ching ta lam viéc va st dung duding dé 18y nang lugng chiing ta thd ra khi
cacbonic trong phan ng sinh héa goi 1a ho hap. Ho hédp 1a qua trinh ma trong dé cdc 1€
bao giai phéng nang lugng dy trif trong cdc hidrat cacbon dé ti€n hanh cc phan ung hod
hoc trong qué trinh trao déi chat, tifc 12 qud trinh bao gém tét ca cdc phan dng hod hoc
trong t& bao. T€ bao thuc vat ciing ho hap va sit dung hidrat cacbon 1am nguén ning
- lugng. Né&u dé cay & chd t6i cay khong (hé téng hop dli dudng vi sé bi “déi”, tic la cay
stt dung hét lugng dudng cho ho hip va s€ chét. Tuong tu néu cay bi mét nude va phai
d6ng cdc khi khdng dé giir nudc thi cay khong thé hap thu dugc khi cacbonic cho téng
hop dudng va do vay ciing s& bi “d6i”. '

Khi hom hay canh ghép tdch ra khéi cay me ching khong thé hiit dugc chit dinh
dudng va chat khodng do khong ¢6 ré, vi viy cdn phai dam bao ring c6 mot luong chat
dinh dudng di trong hom va canh khi cat, tic 1a cdy me phai khong bi thi€u dinh dudng.
Mot s§ cay cd thé hdp thu chat dinh duéing qua 14 nhung cich 1am nay khéng thuc t€ do
lugng chét dinh dudng thira trén I4 s&€ gay ndm bénh & diéu kién khong khi 4m clia moi
truong nhan gidng.

Nhu cdu sinh ly cha canh cit r&i 1am hom hay canh ghép 1a gidng nhau nhung phin
goc clia hom va canh ghép doi hoi nhitng diéu kién khdc nhau vi qud trinh tao ré va tao
vét ndi 14 khac nhau.

4.2. Vung ra ré cia hom

Nhu vay néu hom c¢6 dii chat dinh dudng, dudng va nudc hom cé thé song dugce khi
tach rdi khoi cay me. Tuy nhién diéu ching ta cin 1a hom phai tao duge ré & phan géc
ctia canh duoc cat.

Khi céc t€ bao dang hoat dong dé tao ré chiing ho hap rit manh (gidng nhu con ngudi
khi 1am viéc) va do vay can c6 dudng va O-xy & phén goc ciua hom.

Céc chat diéu hoa sinh trudng tu nhién ‘auxin’ dugc téng hop & céc chdi va thudng
chuyén xudng dudi than cay. Auxin dugc coi 1 tic dong thu hit dudng xudng goc cha
hom, do vay gitip cho viéc ra ré bang cich cung cdp ‘nang lugng’ cho céc t€ bao. Chiing
ta c6 thé giip thém qué trinh ndy béing cich bd sung thém auxin truc tiép vio goc clia
hom. Bén canh viéc gidp hinh thanh bo ré khoé hon (Hinh 4.2) sit dung auxin con cho
thdy téng tdc do cha qud trinh hinh thanh ré.

Cé mot loat cdc auxin téng hop duoc ban 1am thuong phdm ma dung & dang bot hay
bang cdch nhing vao dung dich cdn ¢ auxin hoac ngam hom vao dung dich nuéce ¢é
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sue is maintained in a moist environment until the roots have emerged or functional con-
ductive xylem has been formed allowing water 1o flow to the leaf or needles.

Mist propagation maintains high humidity around the detached tissue by spraying fine
water droplets frequently directly on to the foliage. Most commercial leafy stem cutting
systems use this method, which requires electricity for pumps and a reliably clean water
supply. However, this method is expensive and some trees species, adapted to dry zone
conditions, suffer leaf rot if the Icaf is continually wet therefore a non-mist system is
favoured. In the latter the cuttings are enclosed usually in a box of some kind with clear
plastic sides or top to allow light to reach the cuttings and a water table a few centimetres
below the base of the cutting to provide a constant source of water. The air inside the box
is maintaincd around 100% humidity when the lid is closed but water must be sprayed
onto the cuttings when the lid of the box is opened. A non-mist approach is used most often
for grafts with a clear polythene bag tied round the scion being the most favoured method.

When a cutting or scion is detached from its mother tree it also cannot take in nutri-
ents and minerals because it has no roots so it is important to make sure there is enough

Khi khéng 12 nhitng 18 dac biét trén bé mat 14, kiém
sodt qud trinh thodt hoi nuéc vi hdp thy khi
cacbonic cla l4..

Stomata are special pores on leaf surface which con-
trol water loss and carbon dioxyde entering the leaf.

Nude(H,0) béc hoi qua khi khéng /
. P Water (H,0) loss through stomata,
o

Khi cacbonic (CO5;) hap thu vao 14 qua
p khi khdng Carbon dioxyde (CO,) enters
the leaf through stomata.

O xy (0,) dugc théi ra qua khi khéng /
Oxygen (O,) leaves the leaf through
stomata.

L4 16ng hop dudng (CgH;50¢) qua qué trinh quang hop trong mé dic biét 1a wii diép luc gém
nhiéu hat diép luc, 12 nhimg séc t6 xanh hap thu dnh séng mat tréi va 1am cho 14 ¢6 mau xanh 14
cay / Leaves make suger (CgH,;,04) by photosynthesis in spencial tissue (chloroplast) which con-
tains chlorophyls, a green pigment traps sunlight and gives the leaves green colour.

“Hinh 4.1 Nhu cdu sinh 1y cda canh da cit rdi.

Figure 4.1 Physiological needs of a detached shoot tissue. -
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auxin hoa tan. Bot ra ré thuong pham thudng 1a cach ding thuc t€ nhat do bot dé sit dung
va hom c¢6 thé dugc dat nhanh chéng vao méi trudng nhéan gidng, 1am giam t6i da mat
nude cho canh da cét roi (xem phin 4.1).

Chd ¥ cén cat hom gon sic & gdc truée khi xir 1y auxin dé thuoc cd thé duge hap thu
vao hom.

Nhu da néu trén diéu quan trong khong kém khic 1a phai ¢6 O-xy cho phe’in goc cua
hom (can thi€t cho c4c qua trinh hod hoc cta ho hap) Néu nén giam la cdt ¢6 hat nho
qua chit s& khong c6 chd cho khong khi (ciing véi O- xy) 0 giita cac hat cat, nhung néu

nén gidm la so6i 16n thi khong khi bi mac giita cdc hon s6i va khong hru thong duge trong
nén giam.

Ban c6 thé tu kiém tra bing cdch 18y mét edc c6.chifa chat 1am nén giam va thay thé
khong khi trong d6 bing nudc. Ban s& phai thay cdc bot khi béc 1én trén bé mat.

Nén giam c6 thé 1a hén hgp cdc chat hitu co (bot xo dira, than biin, rnun cua muc) va
v0 cd (cat, 501)

CO, = khi cacbonic; O, = Oxy; H,0 = nudc
CO, = khi carbon dioxide; O, = Oxygen; H,O = water.

Hinh 4.3 Nén giam edn dat duoc sy can bang gilta thoat nuée va chifa nude ma c6 do thoat -
khi t6t va lam chO dya, gilt dugc hom gidm.

Figure 4.3 Rooting media must be the correct balance between drainage and moisture
retention, which has sufficient aeration, and mechanical support for the cutting

' 4.3. Viing néi trén than cay ghép

Khi ghép chiing ta mudn thic ddy cic t&€ bdo tugng tang clia cinh ghép va gdc ghép
moc cling nhau va hinh thanh cic t€ bao mo gb va libe mdéi. Chitc nang clia mo6 gé 1a van
chuyén nudc va chét dinh dudng tir ré t6i than v 14. Mo libe ¢6 thé van chuyén céc chat
theo ca hai chi€u nhung chic ning chii yéu [3 van chuyén cdc san pham clia quang hop
tir 14 t6i cac phan khic ciia cay (Hinh 4.4).

Nhu vay ché n6i s& hinh thanh sao cho chit dinh duorng va nudce ¢6 thé di chuyen
tit dudi lén than va dudng di chuyén tir trén than xudng nhu trong mot cay hat binh
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- = khéing b auxin; + =hon hop IBAva NAA
-=no auxin; + = |IBA and NAA mixture

Hinh 4.2 Hinh minh hoa hom dugc x& 1y v6i indole-3-butyric acid (IBA) va 1- napmalcncaceuc
acid (NAA) cho thdy c6 nhiéu ré va r& khoé hon so v6i hom khong duge xi 1y.

Figure 4.2 Diagram of cuttings treated with indole-3-butyric acid (IBA) and 1-napthaleneacetic
acid (NAA) showing more numerous and stronger roots compared with non-treated cuttings.

nutrients in the cutting or scion when it is detached i.e. stock plant should not be nutrient
stressed. Some trees can absorb nutrients through their foliage but this is not often practi-
cal when propagating lcafy stem cutlings or grafting scions as excess nutrients on the
foliage encourage fungi attack in the humid atmosphere of the propagation environment.

The physiological needs for detached shoots used for cuttings and gralfis are the
same but the basal section of cuttings and grafts require different condmons as the
processes if root [ormdllon and graft union are different.

4.2. Rooting zone of cuttings

So if a cutting has nutrients, sugar and water it can survive detached from the moth-
cr tree. But we want cuttings to produce roots at the bottom of the detached stem.

When the cells are active making roots they respire a lot (as we humans do when
working) and therefore -need sugar and oxygen at the base of the cutling.

The natural plant growth regulator ‘auxin’ is made in buds and usually flows down
the stem. Auxin is thought to attract sugars to the base of the cutting, which aids root-
ing by giving the cells ‘energy’. We can help this process by adding more auxin direct-
ly to the base of the cutting.”In addition to a stronger root system (Figure 4. 2) auxin
application has been shown to speed up the process of root formation.

There are several synthetic auxins commercially available, which can be applied as
a powder, or by quickly dipping in an auxin/alcoholic solution or by soaking the cuttings
in a water based solution containing dissolved auxin. Commercial rooting powder is
usually the most practical system as it is easy to apply and the cutting can be quickly
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thuong Do do rat quan trong 1& md mach tugng tang cha canh ghép va gdc ghép duge
x&p thang nhau.

Né&u mach tugng ting khong duge x&p diing canh ghép va géc ghép c6 thé tao duoc
cdc 1€ bao mo6 gb va libe mdi nhung chiing s& khong néi véi nhau, do vay nuéc v chat
dinh dudng ciing kh(‘)ng thé di chuyén va cay ghép s& chét. C6 thé phai vai thing ban
mdi biét canh ghep c6 song hay khong vi khi canh ghép duge de trong moi trudng co
bao vé (tic 1a do 4m cao, nhiét do thap va du 4nh sdng) canh van c6 thé song trong thoi

gian dai nhu hom giam va rat khé néi liéu gdc ghép c6 chét hay khong vi vo cay khong
thay ddi nhiéu vé bén ngoi.

4.4, Cay me

Nhur da néu thudng khong thuc t&€ khi bd sung thém chit dinh dudng cho hom hay
canh ghép sau khi da cit roi khéi cay me. Do vay diéu quan trong 13 cay me phai & trang
thdi dinh dudng tot. Khong chon nhitng canh yé&u, sau bénh hay canh gia. '

Khi cay gia cdc 1€ bio sinh trudng cham va khéng con hoat tinh nhu cic md non
(glong nhu ngudi gla khong con x6ng xdo nhu ngudi tre) Vi vay ddi vai phan 16n céc
cay g0 t6t nhat 1a sir dung cdc mo tré cho gidm hom va ghép (cho dit khi cdn ¢6 canh 14
tru'ong thanh nhu dé Iam vudn gidng). Glong nhu.con ngudi khi vé gia tat ca cdc phan
clhia co thé ciing gia nhung & céy phan gan mat d4t nhét luon la phan non va tre nhat

Cay la kim thuong cé 1a non va 14 trudng thanh rat khdc nhau (xem Anh 12). Chung
ta cling ¢6 thé tdc dong t6i cay dé ¢6 cac vat liéu tré vé sinh 1y bing céch tia hay cét
ngon tao chéi cho cay. Phuong phdp nay dugc sir dung nhiéu déi véi cay 14 rong.

4.5. Nguyén nhan khong thanh cong: _

Hom. giam khong ra ré hay canh ghép khong hgp nhat ¢6 thé do nhiéu nguyen nhan.
Thong thuorng c6 thé xdc dinh duge nguyén nhan that bai va nho dé diéu chinh giai quyét
dugc van dé. Tuy nhién, rat cin thiét phai theo déi hom giam va cay ghép mat céch
thudng xuyén va chd § déc biét t6i hién trang ctia canh ghép hay 14 vi géc hom cim
trong nén giam. Nhiéu van dé c6 thé duge phat hién ciing lic trong cdng mét noi nhéan
gidng. Phai cd gang xdc dinh diéu gi xay ra trude. Cén ghi nhd sinh 1y clia hom giam va
cdy ghép vi nhitng kién thirc nay givp xac dinh tai sao hom hay ciy ghép lai thanh cong.
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placed in the protective propagation environment thereby minimising water stress o the
detached shoot (see section 4.1).

It is important to make a clean cut at the base of a cutting prior to applying the auxin,
which will allow auxin to be absorbed into the cutting.

As indicated above it is equally important to have oxygén atl the base of the cutting
(needed for the chemical process of respiration). If the rooting media is very small dense
sand there will be no space for air (which includes oxygen) between the sand particles

but with larger gravel there is air trapped between the gravel stones. 5 -

You can test this yourselves by [iling a glass container with rooting media and dis-

placing the air in the rooting media with water — you should see bubbles of air coming
to the surface.

The rooting medium can be a mixture of organic (shredded coconut hbre pcat well
rotted sawdust) and inorganic substrates (sand, gravel).

4.3. Stem union zone of grafts

When grafting we want to encourage the cells of the vascular cambium of the scion and
root stock:to grow together and form new conductive xylem and phloem cells. The function
of the xylem is to translocate water and nutrients from the roots to the stem and leaves. The
phloem can translocate substances in both directions but its main function is to translocate
lhe products of photosynthesis from leaves to.other parts of the tree (Figure 4. 4)

So the union will be formed such that nutrients and water can flow up the slcm and
sugars flow.down the stem exactly as in a normal seedling. It is very important there-
fore that the vascular cambium tissue of the scion and rootstock are well aligned

If the vascular cambium is not well aligned the scion and rootstock might make new
xylem and phloem cells but they will not join so water and nutrients will not be able to
flow and the graft will die. It may be several months before you can tell if the scion has
died because if the scion is in a protective environment (i.e. high humidity, low temper-
ature and enough sunlight) it can survive much as a cutting does and it is often difficult
to tell when the rootstock dies because the bark does not change in appears very much.

4.4. Stock plants

As stated previously it is usually not practical 1o add nutrients to a cutting or graft after
it is detached from theé mother tree (stock plant). It is therefore important that the stock
plants should be in a good nutritious state. Do not choose weak, diseased or old branches.

When a tree.is-very old the cells are slow and not as active as young tissue (like an
old man is not as active compared with a young man). Therefore for most trees it is bet-
ler to use young juvenile tissue for cuttings and grafts (although it may be the adult
foliage that you require e.g. for seed orchards). As a man gets older all the parts of his
body age but in trees the part nearest the ground is always young and juvenile.

Conifers often have very different juvenile and adult foliage (see Picture 12). We can
therefore manipulate trees to give ontogenetically young material by cutting or coppic-
ing the tree. This technique is extensively used for broad leaf trees.
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Mot s6 van dé hay giap phai déi véi hom giam
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4.5. Reasons for failure

Cuttings fail to root and grafts fail to unite.for a variety of reasons. It is often possi-
ble to identify the cause of failure and therefore to rectify the problem. It is vital, howev-
er, that the cuttings and grafts are examined regularly and careful attention paid to noting
the condition of the scion or leaf and the. cutting base below the media. Often several
problems are noticeable at the same time within the propagation system: you must try and
identify which happens first. It is important to keep in mind the physiology of the cutting
and graft, as you will need this knowledge to decide why cuttings or grafts failed.

Some common problems associated with rooting cuttings

Problem | Symptoms Causes Solutions
Rotting at | Cutting start to | Media too wet 1. Use a less dense medium, or _
the bast? of ‘]‘?Ok - grey/lack 2. Lower the water table in non-mist
the cutting | tissue becomes system
infected with '
fungus
Base of the | Stem slowly | Media is too dry 1. Incorporate  a  water retaining
cutting dies | becomes  grey component into the media or
tf“t there is ;t;l;t;nmg from_[t'::g 2. Use a denser medium, for example if
little base of the the propagation medium is sand/gravel
rotting X . mixture then reduces the gravel
cutng will look component. or
and feel dry ponent,
3. Raise the water table in non-mist
_ system.
Leaf Leaf rots before | Air in the propagator [ 1. Reduce the amount of light entering
rotting the base of the [is too hot or mist | the non-mist propagator by shading,
culling frequency is to too 2. Reduce the misting frequency
) often ‘
Leaf Leaf yellow and | There are two main | I. Reduce the degree of shading,

yellowing drops off with a | causes:
and falling | fully developed
off abscission layer

2. Reduce water stress, for example by
L.insufficient light | increasing the shading. andfor mist
reaching the leaf and frequency

2. the cutting s
suffering from water
stress '

Leaf falls The leaf forms a | The cutting suffered | There is little which can be done to save

off while fully developed | water stress  while | the cuttings although spraying with water
still quite abscission layer [ being taken from the may help.
green and drops of | stock plant and

very soon after [ prepared as a culting
being placed in
the propagator
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Mo libe, dudng chll y&u chuyén xudng duéi than cay trong
mo nay.

Bark, to protect the tree. Phloem, primarily sugars flow sugars flow down the tree in

[this tissue.

Mo g6, nurée va chat dinh dudng chi y&éu duge dan ién
cay qua mod nay

Xylem, primarily water and nutients flow up the tree
through this tissue. ‘

Lép tugng tang, mot 16p 1€ bao mdng 12 noi chi yéu tao ra céc i€ bao méi -
muc dich cta ghép cay 12 1am cho 16p tuong tdng cla gé&c ghép va canh ghép
phat trién cling nhau dé hinh thanh cdc mo libe vi m6 gb mdi..

Vascular cambium, a thin layer of cells which primarily produces new
cells - the aim of grafting is to get the cambium of the scion and rootstock
to grow together, they will then produce new xylem and phloem tissue.

Tuong tdng ~ Tuong ting
Cambium Cambium

Goc ghép
Roostock

Hinh 4.4 Gii phiu than cho thdy nhu cdu néi
ding tugng tang cha canh ghép va géc ghép.

Figure 4.4 Stem anatomy highlighting the
need to match the cambium cells of the scion
and the rootstock. ‘

G6c ghép
Roostock

Canh ghép
Scion
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