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Introduction

The economy of the country, providing the population with
environmentally sound raw fruit and food products considerably relies on
sustainable development of top-priority fields of agriculture, including
viticulture and fruit growing.

Obtaining heavy yield of high quality requires deep knowledge of
genetic potential of a variety, availability of full information placed in the
databases and electronic catalogues of genetic resources, its proper use
giving continuous priority to the genotype of variety, place of origin and
phyto-technical practice in accordance with agronomical normativeness,
though allowing for the fact, that successful use of a variety for economic
and scientific purposes or in forecasting of expected results largely
depends, due to heterozygosity of grapevine plant, on the heredity of
phenotypic traits in the vegetative generations, as long as series of major
productive features influenced by environmental factors undergo strong
modifications, and it is difficult to make forecast of their heredity in
generation based on external traits. It is time-consuming and costly.

The above concept underpins the grapevine (Vitis spp.) descriptors
elaborated for explanation and assessment purposes by the international
institutions (Bioversity International, OIV, UPOV). According to these
descriptors for assessment of a variety, it is necessary to evaluate a
complex of phenotypic traits on organism, cellular and molecular levels;
their investigation by ampelographic, cytological, molecular and
biochemical parameters; evaluation of sensibility to biotic and abiotic
stress and others. This results in highly constant and hardly varying traits,
perfection of database and development of such testing systems, which
can be used as a basis for investigation of a variety’s resistance against
stress-related and anthropogenic factors, screening of pesticides and bio-
stimulators used in vineyards; will eliminate application of highly toxic
and genetically active substances; cleanliness of germplasm will be
monitored, its pollution will not take place thus preventing increase in the
number of negative clones; the population will be supplied with
ecological products, healthy planting material; the issues of optimization
of a series of phytotechnical operations in vineyards will be given
scientific credence; better pollinator varieties will be selected for female
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cultivars; target application wil be determined for initial row material in
crossings of variety, etc.

Georgian grapevine germplasm is quite well investigated on
organism level, though the same cannot be said about the research works
on cellular and molecular levels. Such works are too small in number for
our rich genetic resources. Rare varieties being under the threat of
extinction as well as some newly discovered varieties and forms are
hardly investigated. Therefore, for the Georgian grapevine genetic
resources still problematic is research into existing or newly revealed rare
varieties in accordance with grapevine descriptors, a study which will
make complete all the available information regarding a variety and make
real the possibility for its practical or theoretical application. It will be
included in the plant genetic resources databases and the electronic
catalogues of Georgia and Europe and will be used for identification of
varieties in a brief period, for preliminary forecast of expected results,
multiplication, selection of parent pairs for breeding, for revised editions
of Ampelography and for solution of other important issues.

This monograph only represents part of the widescale researches into
the Georgian grapevine genotypes on cellular level; the author’s first
attempt to show the biology of pollen development of Georgian native
genotypes on the “working screen” (in tables, diagrams, micro-photos
and photos) based on the grapevine descriptors of the international
institutions (Bioversity International, OIV, UPOV) within the framework
of the forms of institutional analysis which, due to abundance of figures,
is not free from technical shortcomings. Therefore, the author is ready to
gratefully accept all qualified remarks and suggestions and willingly
acknowledge them in the following editions.

The author expresses gratitude to her former post-graduate students,
Doctors of Agricultural Sciences D. Maghradze, V. Gurasashvili and I.
Mdinaradze for their technical assistance during the research activities.

Larisa Vashakidze
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dobmdgdols dodmgygemo go@loon dgdmxgs®dygms, (0EM3sbds
S5O 04mgBs s Joowgds MM0MOMZosbo ©osws.

0039  39bmB03do  bem@dogydo  osegdol  g39@©0m
33bgwgds d030mbyzegnlosbo osEgdo s FHM0SLHd0. oSOY-
b0 do3@mby e gglom doowgds JOmImbmdygeo hodmdhgbols dg-
JAoE. M@0 ob Lodo hodm@hgboeno JOMIMbmdol ao®dgdem go-
@060gos do@mgyo ao@lo s gos0di393e d0gOMmby e gyL-
5. B®0opgboo doomgds I sbsgobsdo, boddmayglosbmdbols dg-
I > 93gRgloe agbegds Jeombdo. dozOmbyzmgybosbo
©osEgdols s FAMosgdol Fomo ganmbdo, x0dmsb dgos®go-
om, dg@oo.
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©osEs sALYdMOL d3odg bbol dsbdognbyg, @oli Igdgyes
0fygds II 933530900 ©oymas, @Gmdgeoi dodpobs®gmdls hggy-
gd@ogo  dodembol Ibyogbsw, Ibmeme  3OMRsbol  gomgdg.
dgomboli Igm@g 933530900 ©ogmgolsl o6 brgds JO®MIMLm-
d900l  gom@doggds s 3030bsMgmdl  JOmInbmIms ©odenm-
090 bogdgdols (2n=38) gobobggmgds, @ols gogaswsi dJoowmy-
b5 JAamdmbmdms dsdgmopy@o bogdgdo (n=19) Ly@. 2.

II' 393ox85bsTo  JOmInbmdsms BoORoEgdo  aobmsamgds
900 dsbgmols d0doGrm JoGOmmdyamo symbom. bo@dsgry®o m@o
39¢o8ob Y00 godgo@osbo  Yx@gogdol g390om  ygbgogds
OMaMOG3 MO0 bm@do@y@o s gO®mo  35GoMS  dgHoxsbydo
Q0MQ0R0560  PxOgrgdo (Joowgds dog@mbyzegylosbo  ©oswe-
900Logob), olg mobsds@o bmdol bsdo dg@ogsbymo godgo@ol
dJmbg yx®ggdo (Joomgds B@osgbdolsgsb) Lyd. 3, 4.

II' 566g35b5To bpgds JOmInbmdms 3meylgdbdbyg gobemoyg-
b5, ooEgddo  JOHmdmbmdygmo bogmgdgdo I Ig@ogsbowsb 11
5b5935b5Td0 5@ gHN@WAOMYPY@SE  AoEsEosh. bdodop  ggbgogds
YN Ogegdo, OmIamgddoi oswols ghHmo JOHmdmbmdymo bsj@g-
b0 II 5b5gobsdos, bogoem I JOmInbmdygao bsgdgdo I dg@e-
Robsdoo.

II 5boggobsTo  sdg@szosms  Lobdodg «x0d  goegesdo
9.5+2.6%-05, bo@m gaombols ggbm@osdo 20.5232%. 11 sboggsbo-
‘do germbdo LEsEobBogg®ese doswsao (p<0.01) LobylGom sdg-
@530900L Lobdo®g MOX 9O dg@os x0dols sbognmyoy®d dohggb-
9o gdmseb  go@mgdom.  oM®Zg3go0  am@Yesdo  ¢dgBglow
Foddmea gbognos hodmdhgboeno  JAmImbmdgdol Lobom, bmeoem
30mbdo o3 9356l 3bgaols yods IMsgomdmmegliosbo sbsgob-
9003 33bgwgds (Lym. 7, 8).

II Bgenmxzsbol dgdpamd Fomdmolddbgds mmbo 3b®sdgd-
JOmdmlbmdosbo 3sdgmoy®o dodmgo, GmImgdoi gHMmIsbgm-
obob 2oblbgogogdosh gsbolomgol @sdsbolbosmgdgano Lodyen-
Bobyg®o Bodols dobgogom, gOmw@Mymo 3o@mz0bgbom, (Axum-
oB, Jluteak, baman, Mantabap, 1977), ®ol dgpgyosi doowgds
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dog@ml3m@sl mmbo gxOgo, O®IEgdo3 BB JOYDSSS
b 9o, mydi3 gembol g9bmB03do s@0obodbgds Lisgdom
AomEgbmbdom 39b@Gomgdol, dgdlowgdol s dogMmby e gglosbo
B9BOs©gdol s@lgdmds (y®.9).

bad. 9. JoyGmbimdsb 396650930

obogoldo Ggp®ows boghmm ©goolgygeo go@lbom s@ols
‘dgdmgedyeygao, dop®od aobgomomgbol dgdpamd 3g®omedo
030 063005090 Loggme® 3geygambol ao@ll, @ol dgdwogy-
o3 geolgymo as@lbo Ogbm@dodmegds, Go39H o 0dewgds
©> YXMJeIdo dMgdosh gOMIsbgmb. so@as© gobgoms®go-
9o dog@mbdm®sdo godmyggmomse hobls dodmgo ©s 3OMEM-
30 obdo.

dogOml3m®gools aobgomomgds Lf@osgsw brgds. dobo do®-
030 d0gdo®mgds ao@boboggh s hggumgdbdogo doGmbol dgwg-
3o 04mgs M@ bofomow, @MIgEmsasb ghHmo 0xgs@ymgds
3oAM3sbIol mbgmo oGOlom ©s goMEs0ddbgds 2gbg@s@o-
Y2 d0AngoE, bogm Jgntg gomodrgds Yx®geol §apadoG0-
9H doOmgo. 5dolimob, Jog@mldm@sl jgogmo Lgaegds ©s
250503985 93bobo@, AMIgabgosi Yomodwgds Lodo gm@s.
3900l Jggos gx®9goolsgeb Fo®dmolddbgds as@lols dgmay,
‘dopboms dBg — 0b@obs. dogOmML3m@Mma9bgbols Igogaom Joowg-
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b5 G25MLosbo s Lodgm@osbo dmdfoxggdymo dGgeols do@-
(g2 gdo0.

x0d am@Oygasdo s dJob gaomb Ne21-do dogdmbdm@mpgbg-
b0 dmogdgds dsolols dmenmls.

d900bTo  5bogoby@  sdgMsEosms  Lobdodols s b3gd-
Ao, dgEgmomo wosegdols s GgBMomgdol gosbsgobgdom
033990905, @3 am@Ogmsl x0dbs o geombdo 3Ggeol Jo@-
330l ImdFoxggds Lbgoslbgs bo®olbbom dodpobs®gmdl, @o-
Lo oaligy@gdl domo 330l goboygmyzogdgdol  bo@olbo,
Omdgeoiz am@gmsl agbm@odobsmgols 86.4+1.0%, bogm geoem-
bobomgol 70.2+1.1%-0o.

Joy509b3mB3 b BB FHs@gdo, gowowgds 90X10
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II. 33g®0l 3om3g3e0ls MmO BM-gobomamyogdo
0ngoligdgdo

Fomdmoeagbgb x0dol ghm-gho dmsgs® domermyoy® bo-
‘dbgol, dmIgams dmdFoxgdol bodolbbgs ©sdmogdygemo ggo-
gogool beo@dognyy@o B ggMgo-aobogmazng@gdols ©s boyme-
FomdmJdbols 3mmiglgdo, gbgo s badolbbosbo dJmbogaols 4b-
G9b3YYOBo-

3B 9090 gobols (Vitis vinifera ssp. sativa D.C.) 3@3®ols
domzgomo  x0dgdol dobgwgom goblbgoggdymos, bobosmogds
s33gEma ooy  moMgdgmo bo@olbmd®ogo ©s @omegb-
mb6@0g30 bodbgdom. bodgbganmgsbo saomo 3305 x0dobs
s  go@dol  0pgbBogogoaools s dggobgdol  Logdgdo
(go>d>g0dg, 2006)

L. 3sem0bm3magmamyos

3oobm@maos  domamaool  gHom-ghomo  dbodgen gbmgsbo
sMQ05, OMImol  IJmbsgdgdo s dgmmwgdo  Fo@ds@gdom
‘dgodemgds  0dbgl  godmygbgdyao  dm@Esbogol, Loli@gds@ogols,
Qoama9b00l, Jo@gmdbm@obogols s Lbgs womygddo d@sgsgno
sdm3obols yosbslyggdow.

d33e0 9350900l (ygogodg, 2004; Jlanres, Makapos u ap, 1976;
Yurypsesa, 1966 ©s Ubg) ©o Loggmsdo (godsgodg, 2006; Bama-
kuaze, 2008) 9JU3g@0dgbG o  godmygeng3go0m e R @ Yo
3obol AL glosbo x0dgdol bom@dsgnyy@o IEg@ol dod g gdo
bo@oeol dodgeol gm®dol s dgodg bmdobss (byd. 10,
11), @mdmgdoi bogggd oMgbg dmbggodol ob ©sbggargdols
‘dgdmbgggodo  obofyoldo bodgymbgwol, bogem dgdoamd 3o
bggOge Bom@dsl @gdyammdgb, bowem @o3 dggbgds g9blio-
mbsgry@se Jpgodmdomn gsbols xo0dgdol IGg@Mol Jod 33 gdls,
door  (odobgogmgdygemo  gm@ds  ojgm o ©slggergdols
‘dgdmbgggedo  gOmagemmgeb Lygdhym  go@dsl  mgdygmmdgb
(byg@. 12).
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&

bad. 10 GgsFomgarolb JBghols bad. 11 godGgeo dFgs6ol

FsBgoemo JogBdddmoam IBgBol ds@igommo Jsg@bddmaan
g mds@gmds do gow. 10 x 20

g m3s@Ggmds Jo go. 10 x 20

bad. 12 gabiizombsaradboo
dogredmdono gsbob aodol

05343900 JBg@ol ds@igangdo
so. 10 x 20

IBgmob dsamigarols 35639950930 - hggbo 9db3gM0dgb@ o
3odm 330939600, gobol Jo@mygmo g9bm@Bo3dgdol d@gmols do@-
330l Log®dg 30g@dddom dymdomgmodsdo aoblbgseggdoymo —
25.0£0.9-38.8+0.3 333-3gs. dolodogny@mo (38.8£03 d3d) Logddom
bobosmgds bogg®sgo d9ogdy@oligdyg@ol, boam dobodsenqy-
@om (2LIX09 339) Emeogmyg@ols d@geols do@zgmgdo, ©obs®-
hgb x0dgol  Boo  Tm@ol  FPoggEyMo  SEYOE0  YJOgoSm.
d®gmol dodgeols Logoby 14.7£0.2-253104 333-dg dg@ygmol.
doJLodogrg@o Logsboo bsbosmgds x0dgbdol: Loggdaegol, @ Js-
Jomganols  ©s  bobgol, goblsgygmdgdbymse 3o, boggdsgols
geombo Ne359-ols (253104 333), beeoem dobodsgoy@oon (14.710.2)
bogggdsgol  d@Bg@ol  dodgengdo.  ©osdgB®ol  dohggbgdgemo
18.1£0.3-28.810.3 333-0 Rodaagddos. doJlodsenyg@o dohggbgdg-
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goo (28.810.333d) sbobosmgdl x0T d9g@sl, beam dobodsgry@o
(1I8.1£03 33d) Loggdogol 3BHg@ol dod3gegdl. yggas germbl
x0dmob  dgoo®goomn  gob@omo  3o@sdgBMgdo  sbolosmgdls
(gbo. 1). gbG®ogdo Fo@ddmagboeno gobols Jo@myamo g9bm@o-
3900l I@g@mol oM geol 3o6M5dg@BMgdol dohggbgdangdo, Kgbm-
B039M0 b0dbgdols (3350 gdomdsdo, g9bm@odols §odygeb @men-
by doygmomgdab.

3b®ogno 1
35bol Jodmgmo x0Tgdobs ©s domo ganmbgdols
3dgMol d>A3geol 35M3dgB@gdo

Loy ®™dy Logoby 053930
Ne x0do
X+Sx |0 |V X+Sx |0 |V X+Sx |o |V
(349) (%0) | (339) (%) | (339) (%)
1 2 3 415 6 7] 8 9 10 | 11
1 fogos@ol@dydo 30.2+0.2|15(5.1 |6.0+03|1.8{11.2 | 23.6+£0.3 2.4 (10.0

2 o gJbobpdmyaro  28.440.7|5.0(16.0 |16.8+0.4|3.0{17.6 | 22.6£04 2.5|11.3

3 pL3obdy@s 31.6+0.7|5.1{16.3 17.3£03|2.5/14.3 | 27.5+04 B.3|11.1

4 bbygdgoygeo dogo |29.010.5/3.7|12.7 |22.3£0.4{2.8]12.5 | 2541044 3.1 |12.3

5 pBoboggmygdo 31.6+0.7|14.2(13.3 (20.5+0.5|3.3|16.3 | 24.3+0.7 4.8 |12.8
o T0

6 48399 30.3+0.3|19(6.1 [16.0+0.3(1.8{11.2 | 19.1+0.3 |1.9 9.8
Foongano

7 bygdo 31.5+1.0|7.2{20.0 20.4+0..32.1/10.4 | 28.8+0,3 |1.8 6.3

8 [am@gens 30.1+04(4.4(14.6 |17.1£0.2|1.7| 99 | 26.0+0.5 3.3 |12.6
0@ S ®bo

9 iN2f]Q) u 339+04(4.4(14.6 | 7.1+0.2 |2.5/13.2 | 31.0+03 2.8(9.0
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1 2 3 [4]5 6 [7]8 9 fiof11
10 pm@ygeno 3Vg06g  [30.5£0.5/39[12.7 [20.440.5(3.3[16.3 | 24.1£0.5 3.6 [14.7
11 [y G3dgendggo6o 32.540.5(3.5]10.7 [19.8403(2.1/10.7 | 284403 2.3 (8.1
12 [mog439G0 78405 [3.3[119 [21.8+0.4(3.1/14.0 | 21.6+0.3 [1.8 [8.7
13008500l g90dgbo  [36.6+09(6.1[16.8 [21.0+£0.3[22[10.6 [29.3+0/4 2.6[8.7
14 |3oby@o dzgogo60  [317+03[5.7[17.9 [16.5+02[19]11.7 [255+03 B4[132
15 |joby@o 373069 33.0+0.3[19(58 [18.1+0.3[2.0[10.9 [259+0.6 K0[156
16 [3@obygbs 30440441136 [18.7+04[2.8/14.9 |24.8+03 2.5[129
17 ghobgbo - grmbo 332403(19(5.7 |72+0318]10.4 {30.5£03 [2.1(7.0
N:1170
18 |jo%0%0 325+02(15(4.7 [163+03[2.0[12.2 [234+03 [19 (83
193990 mgo@o 330£0.5[32(9.6 [192404[3.1/159 [26.6+04 2.5[94
203990 Fomgmo 32.0+0.6/4.2(13.3 [21.940.4[2.6|122 [258+04 R9|113
21[9bby@o 9Fgebg  [333£04[2.7]8.1 [184+03[2.4[12.8 [27.8403 P.1]75
22 [y G gm0 31.540.7|5.1[16.1 |16.8+0.4[2.6|15.8 [234+04 R.8[119
23 Gogao 35.0103[2.1|59 [172402[14| 84 [27.7+03 2.5(89
%00 9do
240 ogmgBo 302403[2.3|7.5 [14.8402[1.6/13.7 [22.5+03 [19 (8.6
25lmboba@o bogghy [27.0£06(39(14.5 [17.540.3(2.3[134 (24404 [.0[14.4
26 0obYR0 bogaty 32.0404(33|83 [19.5+0.4/2.4/10.0 [293 0.7 22]93
3eombo Ne1200
27|@ JoFomgao 32240.6/4.1[12.7 {17.1203(2.2|13.0 [22.5+03 R.3[10.0
28|60 ofomgamo Ned8  [359+0.8(5.6[155 [214+02(1.7 7.9 [28.6+04 [.5/89
29 Odefomgezo 34.5+0.5(3.5/10.2 [203+03|2.2|10.6 [25.7+0.5 B.8 [14.6
Fomgazo
30 [lsg3gbo 304+4.2(30(9.8 [23.0+03[2.3[102 [238+03 R.1{87
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1 2 3 415 6 718 9 10 | 11

31{boggg@ago 30.610.322(7.1 |14.7+02(1.7|11.3 | 18.1£0.3 |19 |10.6

32|boggg@oago Ne359 33.7+£04(3.0(89 |253+04/(2.7|/10.5|27.7+03 23|83
Lo g og0

33 38.8+0.3|1.8(53 [154+03(2.2|13.8 |23.7+03 2.2{9.3
b0 d9@H0obgomo

34 oFy@ego 319+0.3|2.1/6.6 |15.8+0.3|1.8|11.1 [27.9+04 [2.5(9.1

35gbabg@myg@o 31.8+0.3|2.2|6.8 [16.8+0.3|19[11.6 [244+03 2.2|8.8

36 [gm@bobmgogs 35.940.53.5|9.7 [20.5+0.3|2.3|11.1 |28.1+04 R.6|9.1

37 poby@o 31.0+0.5|3.3]10.6 [16.5+0.4(3.1|/189 |21.5+04 R.6[12.2

38 hbagg@o 32.0+0.3[1.8(5.5 |16.3+0.3(2.0|11.8 {23.0+03 [2.0(89

39(303ds 262+0.6|4.1/154 [18.1+03(2.4|134 |22.1+03 R.5|11.1

40|05 geoeboN1298[33.1£0.4(2.5| 7.7 [169£03[24[14.0 [232£03 P.1[92
oizdo ®bo-

41 oG g 333+0.2|1.7|52 [194+03(1.8/ 9.0 |233+03 R.2(94
Mg g3obo

423080030960 25.0+0.9|4.6/18.3 [16.6+0.4(2.7|164 |20.8+04 R2.6[12.3
3090 3@ 0

43 GOR04Y 328 0.3|123(69 [16.8 0.3{19|11.3 {258 04 [B.0|116
geombo Ne1093
bggwosbols

44 33440.3]24|73 |193+0.2|1.6| 8.3 [26.1+0.5 3.3 (12,5
09N>

45k 30@ 0960 32.9+0.3(2.2(6.8 |15.9+0.3(1.6/10.8 |20.0+0.3 |1.8 9.1

46 ({99 30dol 0gn@s|32.0£04(2.7|8.5 [16.810.4(2.3|139 22.7+03 |19 |84
bodolbmgoms

47 32.8+04(2.8|8.5 |19.8+0.3|2.3|11.8 {28,0+0,3 [2,3|8.3
09N A0

4g[bo@oliogoges 344+05(33(9.5 |18.0+0.3[2.4|133 [26.7+06 4.1152
dglbydo

49 bodobimgoars dogo (34.310.6(3.6/114 24.9+0.5(34(13.6 |27.3£03 24(8.7

50 bobgo 313+04(2.9(9.2 [163+0.3|2.1{12.8 |25.7+0,5 B.6|13.9
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—

51bobgo Ne430 32.7£05(3.8|11.8 |21.5£0.3(2.5/11.5 |27.3+04 .2 (11.6

52|xobo 31.7£0.3(2.4|7.5 |15.840.3|1.8|114 |245+03 19|79

53 do@enosdd sds 34.740.5|13.6(10.2 |21.1£0.3|2.3{10.9 [274+04 2,9]10.7

agb®oendo dm@obogo gJl3g@m0dgbRymo dmbszgdgdol gOm-
RQ5JH™m@0sbo  oldg@loyamo sbogobols gogye (p<0.01 Lob-
9LBom), 0339m9ds gobol x0dol FodImImdols swyogols aog-
ggbs  d@gmol  Jodgmol  3M0RgH0dgdol (3300 gdombsby,
Omdgeroiz boag®@dol ‘dgdmbgggodo 43.44%-1, Logobols 46.07%-,
bo@m ©osdg@@ol dgdmnbgggsdo 51.19%-1 dgoopgbl.

3dg®0l  do@zgmols 3Mo@g®oydgdol 3ganggomn dsboangddo
3oblbgoggds s@obodbgds Mgyombgdol Jobgogomss: IGg@ols do-
Ogeol bop@dg 16.84-20.72 333, Logsbg 9,71-1095 333, begom
©05dgB@0 13.40-18.11 d3d-05 (osp®. 1).

3bmdogros, @M gY@ geo gobol x0dgdbol @omwgb-
mb6@0g30 b60dbgdo, BgbmB03YMo 3o gdsmdol bodolbols do-
bgogom, oo  dyedogmdols (Cv<l0%), dEodge (3352 oo
(10%<Cv<20%) o d@og® 3goegdoe (Cv>20%) bodbgdom oy-
09> (Ilanapuna,1983).
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35%0b dom0 IR0 836(MB03330L 3B3M0L Fd@BIROL 39A3IBEIB0
®330076330L 306IRZ00
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356599800l
byBgome 101 0 bogfdy
3°533§§'63"\"" 5| B bogsby
B osdghéo
O,A = = L L L L = = =

o0 > SIS §F X

3 (3 QN R\ o ® )

Py 9 & &
Gga0mbo

od 30d5Mmgdom ho@o®gdym  33e0 93000 Vg gagdosb o-
dmdobo®y goboli Jodmymo g9bm@odgdols d@g@ol dodgenols
3005393 gd0 MomEgbmd®ogo b0dbgdol JmbLESbEYOMdols s
(3350 goomdols dohggbgdergbols dobgwgom oo dyedogmdols
(Aea@op) ©o d30dge 3gomgdor bodobos xagal dogsgghy-
b05b. hggbl dog®d godmgganggee 53 xodowsh @ germbowsb
x0dgo0: mOd o mxsmgdo, miboby®o Lboggmg-gembo ©s
(303do-gEmbo-a@dgandBggobs  Lodo bodbom, x0dgdo:  gododo,
xobo, 3bggoosbols mgm@s, Fomgeo dgegdy®o, jOsbybs-janm-
bo, mxomgdo, Loggbs, @JsFomgamo Ned8, Loggdsgo—gembo,
bogg@ogo  dogdydobgdyg®o, Lofygdsgo, glsbgmmydo, yoo-
bobmgogms, hbogg®o, (303do—germbo, kgodomydo, [yaagzodols
0 gmas, badobongsms mgm®o — m@o bodbom ©s x0dgdo: seos-
LGP0, Loggdsgo, 303do—germbo, am@yms, ME03mY@O,
bo@obomgogs mgmn@o, bs@obmgogs dgbbydo, bobgo, dygds,
(M0 3m9O0—3embo, 393Lo mgm@o, 3@sbybs-germbo, dglby@o
V3569, bodobomgsans dogo — gdmo bodbom wowo Igodogmdols,
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bogem  ©sbs@hgbo x0dgoo dEoMge  3gogds  Bgbm@ody®o
60dsbgbdol doBodgdgen x0dgd0l xa9al d0g390gbgdosh, @oi
59330390l 33380935005 sBAOL 29bg9MoG0 gm0 m@yobmgdol @o-
M bmd®ogo b60dbgdol oMy  (3goegdomdols globgd wo
dogmomgdl sebodbymo 3Go@gMoydgdol xodol 0bgbBogoo-
300bomgols godmygbgdols Igbodan gobanmdsby.

JBgmol dsdgamol RmGosbm3s — BoGo sGHol IGHgaol
dod3gol godgms godlbg — 93boboby aoboggdymo gofem
bg®gano, @omsi IBg@ol do@gomo sbbm@zogmgdl 3ogdod@ls
300990 bmsb. g3bobsl LE®YJEGHosb yodmdwobsdg dsmo Lo-
©0Eg, BOMOIS ©5 MomEgbmds Fodymmglanmgsb 33gbsGgms
Lobgmdgddo goblbgoggdygaos. Lgao, giamosbo g3bobols dJmbg
Lobgmogdobomgols  @odsbslboomgdgemos  dMogomazm@osbmds,
Amdgemns Goigbgo 3-ob 20-dwgo.

>0 Lgoyeo o gOo@dyagmo dsboggdols (Axumos, JIuTsak,
banan, Mantabap, 1977; IlomnyOHas-ApHonbau, 1976; XapurtoHari-
B, 1971 o Ubg) oo hggbo godmygemgggdom (godogodg, 2006,
35d530dg, y@slodgoeno, 2000; godsgzodg, hbs®d@odgogoo, dow-
05dg, 3ydslodgoeno, dpobs®sdy, 2007; godszodg 2008; godsgo-
dg, do@@sdg, 2009) gobol bo@dogny@o IFg@ols do®3goe00 do-
AomoEsE  bodgm®osbos, Jopa®sd Jo3MmL3mOMgbgbols 3GM3-
9bdo  os@Lgdymo  oMPggzgdol  godm  ggbgogds  YBEMOM™
ddgool dod33e09003, OMIgmms Jggo@Egds x0dgdols Jobge-
300 aoblbgoggdyemos.

bad. 13 bsdgmdosbo JBgaol Jsdigsemo
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3bGogno 2

35bol Jodmgmo x0Tgdols IGgaol Bo@3geol Bm@osbmads

= N c
LE| & 2
g2 2 E .
S« ¥ £ £ &=
SR £ S I N :
- 3 £ £ ©
c S
£
D 2| n| XESx X£Sx | n | X£Sx
o -
1 2 3 4 5 7 8 9 10
QM 9do
1 pans@sb@ygdo 180 |I51)|83.9+2.7 29| 16.1£2.7 | 33390@ 505
aodmbs@yaro
2 g gJbob@myeo | 111 |75 |67.614.4 36| 324444
3 pL3obdy@s 126 |71 |563+4.4 56| 445144
4 bbygdgongemo dogo| 125 |5 | 3415 120/ 96.6+09
5 doboemgnyg@o 121 3| 25%14 118 97.5+14
6 [a%0daG0 108 [78 |75.7+4.2 25| 243+42
Fomgero
7 Bgg@s 94 82(87.24+34 12| 127434
g0 JloG s
. o m0bgm@osbo
8 RmOPms 295 P4S| 83142214 |35+06 46| 15642117 00
dom(3goao
QOO + 2 "
9 [emmbo N2I 237 R14|67.112.5 3329425
10 @ gano 373569 161 [135]83.9+29 26| 16.1£2.9
1A dgendBggobs 129 |121]93.8+2.1 8| 6.2+2.1
©ogoJbodes
bodgmcosbo
12 [msg43900 272 | 1] 04104 271 99.6+0.4 3B3m0ls Aoty
300l 5@ ligdmds
Blosdodols gyddgbo | 110 69 |62.744.6 41| 37.3+4.6
14 30byg@o 33308560 115 93 [80.9+3.7 221 19.1+3.7
15]3obygdo 3§ goby 110 |92|83.61+4.2 18] 16.4+4.2
16|3od0%o0 175 [105|98.3+2.6 10| 0.9£2.6
17|3G5bggbs 104 |86|82.7+3.7 18| 17.3£3.7
18 8O babo geeebo |45 N3l g1 949 7 10| 8.8+27

Ne1170
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1 2 3 4 5 6 7 |8 9 10
19 3930 0godo 129 [120]93.0422 9| 69422
203990 Fomgano 154 [104|67.543,8 50| 2.543.8
213gbby@o 3Fg069 133 |129]97.0£1.5 4| 3.0+15
22 [y gG oo 13 [79]70.0+43 24{ 212443
23 ["O0a Y60 118 [104| 88.1+3.0 14| 11.8430
mxomgdo
24 oo o@gdo 156  |130(84.4+29 26| 15.6+29
25| GbobYGo 298 D47|832423 51( 168422
boggdg
mEbobyg®o Logg- " +
26 69 geebo Ne1200 290 [33]|80.3+23 571 19.7+42.3
27 [ JoFomgaro 102 [79|77.5¢4.1 23| 22.544.1
28 G Jofomgaro Ne48 | 114 | 81| 71.1+4.2 33(289+4.2
29 [0 Vomyezo 109 |74]67.9+45 35| 32.144.5
Vomngaro
30 @@bogno 100 8.0+2.7 92| 91.0+2.7
31|boggbs 115 4| 3417 111} 96.5+1.7
QM 9do
32 fboggBogo 114 |96 |842434 16| 158434 | 83390 G0@s
aodmbo@yaro
Logg@sgo " +
33 econ B 6o0bgb 6o 113 [97]85.8+3.2 16| 14.1£3.2
g0 JloMs
monbam®@osbo
34 [lofnGogo 154 |135|87.742.6| 1 |0.65+0.6] 18| 11.742.5 ag‘smb
dom(3go@0
35 [5lsbgermygdo 119 |102| 85.7+3.2 17] 142432
36 [ym@bobogogs 92 56 | 60.9+5.1 36| 39.1+5.1
37 hoby@o 151 [131]86.8+2.8 20| 13.2+2.8
RGO
38 hboggmdo 144 [119|82.6+3.2 25| 174432| 83390650050
aodmbo@yaro
39 3060 130 [113]86.943.0 17] 13.1£30
(G0GI> gemembo + +
40 NE31208 106 | 6863.0+4.7 38| 37.0+4.7
mbo
41 606Gd> gee 125 [99]792438 26| 208438
3®dged@9go6s
42 |30 03m9®0 126  [105| 83.3+3.3 21| 16.743.3
(30000309 O0 + "
43 b0 Ne1093 118 76644144 42| 35.0+4 4
44 |3bggoosbols mgm | 111 87784439 24| 21.61£39
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1 2 3 |4 5 6] 7 |8 9 10

45 lkg0Bo@®o 139 |107|77.0£3.6 32| 23.013.6

46|V 929g0d0b 124 [108| 87.143.0 16| 129430
Mg @

47 |PoOobogos 114 |85|74.6+4.1 29| 25.4+4.]
90 G0

4g|[PoO0bogoRs 110 |80|72.7+42 30( 2734422
3315%"3\4)()

49 [PoO0ObOgoRRS 126 | 68540444 58| 46.0+4.4
‘dogo

50 1‘)()1‘)30 115 | 91| 791+£3.8 2412091438

51fbobgo Ne430 108 |70 64.8+46 381352446

52 fx 560 118 [108915+2.6 10] 84426 |

53 [o@aos@dods 108 [74]68.5+4.5 34] 315445

3oboll Jodmygen a9bm@F03gddo Lodgm@osbo dFg@ols dom-
(330 gdol HomEgbmds SobmmyYF@mdolisggh doolfEsggol wo
0g0 676144 — 98312.6%-0L Rodaagddos. Lbsdgmmosbo d@gmols
dod33e0gd0ls doJbodogoy@do (98.3£2.6%) dgdiggeomdomn babosm-
©gos> x0do gokoko o yggasbg bogmgbom (54,6£4.4%) 0o
bo@obogoas dogo, obodhgb x0dgdl doo dm@ol Fgoe goy-
M0 500 353050, 25dmbsgemolols Loboo, x0T am@ymsdo
50060dbs mobgm@osbo dGgeols Jod3gagdol s@OLgdbmdols g@-

nggeo dgdmbggggdo.
bodgm@osbo 3Ggeol do® g gdols 9dbodgbgerm @omegbm-

bos (04£13 — 25£14%) g9bJEombogyg@sm dpgodmbdon gobols
x0dg6d0: 063339070, boggbsdo, sliydgmyga doglbs ©s dobe-
agny@do (3be. 2).

L 3®gmol dod33e0l LogmEbgolygbs®osbmds:

R90B0@mds - >Gol  IBHgeol  gobogmxogdgdols  ybsdo,
Omdgaoi Ybagbggaygmal 3@gdol do@zgemol yomoggdol, bs-
98309 dogrol bOOl, ggbg@sGoygmo xGgogdol ©ogmezols
s 13g@mdogdols Fomdmdbols 3MmiEglgdol bo@dsgnyd Ibgeng-
Eebdol. 030 3obolobmgMgds ao®gabymow (bmds, gm®@ds, dg-
0g635) ©s 3Bgaol dobspasbo sygdgegdom, ©obabg s bgen-
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m3by@ Logggd oMgby gomoggdom. s3sgdodgdygemos d@g@ols
RMAdoOgdols s 25bg0moMgdslmsb, GmIgams om®gggs of-
393L 330l dod g0l bEg@omy@mdsl (hmamysdgoenn,1939;
go'dogodg, 2006; Bamakuase, 1982; 2008; I'ypacamsuiu, Maunapanse,
Bamrakuaze, 2003; fxwmmos, JlutBak, baman, Manrabap, 1977; Ilon-
ny6Has-ApHonsay, 1976; Xaputonamsuin, 1971 s Lbgobo).
Q9000 IBggHo Go@dodgds m@bJgbosbo ©s gyb-
Jombsga@se  dsdBmdomo  ggogoenol  dJmbg  d39bocggddo.
sdgm (opddgargdygmo bm@daol gm®ds, dgoggds mGo — 3gg-
396°G0YM0 s 29bgBsBogEo doMmgologsb, woRsOYmoS M@-
dog0 3o0Lom (0b@0bs, g3b0bs), Lodo gm@om, GmIwgdo Jwg-
d5Mgmdgb M@ oMo gey®  badMombg s YbOYbggayme9b
bo@do@ @ 2obsgmyBoggdsl, bmenm m@ysbobgdygmo LEgdo-
@0 IBggMo, BMOdoAEgds RYb3ombsmadse dpgoemdon
93>30, ofgm Fog59m0mo gosgol godds, §oF590H90 gm0,

osFgg@o dbogmgbom. dgoagds PxM9egoolopsb dzgesmo do®-
039000 05 3OMAM3EsbIom, YBM@OM Jo@Ololopash ©s bodde-

goliogob. 030 5@ 9bOYbggeymal bm@dsmud yobsymeog®gd-
ob, dbmgme dggderos dsliGodygeodgdgmo gogenrgbols dmbog-
bo, gogbgoem Fg@oao dodgengdols aobgoms@gdsby.

39 B9O90 gobol x0dgdo dG3zdol Jodgeol gg@Eo-
g a@mdol Jobgogom bsd: 1. sdsgn (<30%), Lodysenem (30-50%)
> domog RgBRomy® (>50%) ganslboe xaynegds (Ilanapuna,
1983; SIkumos, JlutBak, banan, Manrabap, 1977).

3obols Jodmygao a9bm@odgdol I@g@ols Jo@gmol dgli§og-
ol dgegaom godmogggms, @md mAl]glosh x0dgdl, Gmam®s
Tgbo dopognr gg@@omydo d@ggdo sbobosmgdm (Liy®. 13,14,15,
16), Gmdgeoms GomEgbmds 552%2.5-0sb 98.910.5%-dg (3300 9-
d5mdl s LM YGYOMdolsggh Jool{@sgol. gg@dEoy@o
3dg@ol o Jlodosgry@o  @omegbmdom  98.9+0.5%  bobosmgds
x0do boggmogo, dobmseb dgos@gdom dbodgbganmgbom wodsano,
dog@od  gamslogogsEoom dowsao 55212.5% @ibogro, bmeoem
3mbgdo, gggems dgdmbgggedo, xo0dmsob dgoodgbom @sdwg-
bodg @odseno BgAB0mbomn boliosmnwgbdosh.
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Go3  dggbgods  g9bJombsgydse  Jpgr@mbom  x0dgdl:
05333900, sbyg@gmygan  dogl, Loggbols s dobomgmydl, of
Q9O oo dGgeols 9dbodgbgerem (0.6£04%) Gom@gbmds swo-
60dbgos, osdhgboaro Bzdol  gddogagbmds mGAs60bgdyao
L@ gdogg@os (by@a. 17), Gdmdgembsig o@ dggdaos bo@dogry-
@0 goboymazog®gds, dopa®sd dob  dggdanos  dmsbobml  dol-
Bodygmomgdgao  gogargbs  (gdomo, goglbegrm  Jo@gemgdols
3obgomo®gdsby (3b@. 3).

bad. 4 GsFoogemol JBgm0b bad. 15 Bobydob Jpghol
FsoGae0lb ggHGoemds BsBiga0b ggHBE0Emds

. @7 @

& i “ n s . -
& e (e .,a___.._ x N :

bam. 16 gmdgmo  dFgsbol JBghmob bad. 17 boggmsgolb JBgamol
IsGgem0l B oamds FsGgem0l GG oamds

bad. 18 wmogyggmob JBghok
G50l R90B0e0m3s
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gobob Jodmgmo x0Tgdol ggBHGommds

3b®ogoo 3

pLObXRO | g0 @o
95330L | g adols doGgmols

Ne x0do dod (3380900l

GomEgbmds | 1 P£Sp %

N

1 2 3 4 5
I Joensal@yg®o 622 583 93.7+1.0
2 g gdbebp@mygeno 292 202 69.2+2.7
3 pb3obdy@s 331 178 53.8+2.7
4 bbydgonygeo dogo 522 49 94+13
5 Pobogmgmygdo 556 69 124114
6  Pyogdyg®o Fomgmo 527 506 96.0+0.9
7 Bggds 335 316 94.3+13
8 |jamegms 1546 1336 86.4£1.0
9 loegms garmbo Ne21 1739 1219 702+14
10 jpméygao 373564 402 337 83.8£1.8
11 jp®dgand@ggobo 378 362 95.8+1.0
12 |mog43900 670 56 84+1.1
13 jmodsdol gyddgbo 346 238 68.8+2.5
14 |3obydo digogsbo 343 218 63.6+2.6
15 |gobydo 37306y 503 365 72.612.0
16 [3@obybs 318 277 87.1£19
17 |3Gobygbs garmbo Ne1170 113 103 912+2.7
18  [3ododo 538 521 96.8+0.1
19 |399b0 mgmdo 388 374 944409
20 3990 Foomgaoo 335 230 68.712.5
21 [Bgbbymdo 3306y 400 385 96.3+0.9
22 [I9x 90 g0geo 291 207 71.1x2.7
23 |m@dgaogdo myx s gdo 567 517 912+12
24 oo gdo 667 635 952408
25 jmgbobygdo Logygoyg 492 452 92.0£12
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1 2 3 4 5
m3boby@o Lvg3g@
% [ éms(}?;mo% ) 400 391 97.0+0.7
27 @ gsFomgano 609 539 87.7+1.3
28 (@sVomgeno Ne48 442 311 704122
29 @ gsFomgemo Fomgano 343 219 83.8£2.6
30 |@@Ebogano 321 135 42.1+2.8
31 [boggbs 457 3 0.6104
32 [boggg@sgo 371 367 98.9+0.5
33 |bogggdogo Ne349 518 491 94.8+1.0
34 [boggg®ogo o9y dydols 584 523 89.6+1.3
35 [Lofy@ego 570 532 93310
36 [gbobgemydo 609 546 89.7£12
37 |ym@bolongsens 377 262 69.5+2.4
38 Pobyco 357 286 81.0+2.1
39 PBboggdo 653 568 87.0%13
40 |go@ade 284 253 89.1+19
41 |gogde germbo Ne1298 275 241 87.812.0
4o (306> —gebo 293 257 87604
09 ggobo
43 j3menogmyg®o 340 322 94.7+1.2
3MEM 309G 0 ®bo
44 B804 900 e 601 501 83415
45 |3bggoosbols mgmds 305 272 89.2+1.8
46  [kgo@oey®o 591 531 89.8+1.2
47 [Faaoggodol mgmnds 402 379 94312
48 [ba®obmgogos mgmeo 442 332 75.1+2.1
49 |bs@obmgogns dglbymo 397 254 64.0£24
50 |bo@olbmgos dogo 425 253 595 124
51 |bobgo 676 547 80.9%15
52 [bobgo Ne430 404 227 552+2.5
53 xobo 569 533 93.7£1.0
54 Poaos@dsds 356 246 69.112.4
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JBgmol dsgarol gomoggds byanmgbad boyg9é 5399
ddg@ol  dodgeol  bodl — gowoggl bgmmgbyd  Lsgggd
509bg, Yeopgbo mgm@oygmo s 3Gs]@oggmo 3bodgbgmrmds
5J3L. bganmgby®d ULogggd oMby gomoggdol 3@mEgldo dglod-
g gdgeos 0dol oygbs, My Gmym@ d0dobs®gmdl dBgmols
o330l aowoggds, Lod@gmg doanol hodmysodgds, Gmdgen-
03 9oOm-gomo 9dbodgbganmgobglo goJBmmos goboygmayzog@gdols
30m3gbol be®dsay@o bgen ganmdolomgol.

3320 9390L  3®gdol  dognols  bgarmgby®  Logggd  omggdby
30003950l globgd Loygnbmgsbo obEm@os oJgl, dopa@sd dob
3obLs 3gm@gdaeo 3bodgbgermds dgodobs dg3bogdgeo Lgargd-
300l hodmygogodgdol dgdpgy, O®MamOE gOM-gOmnds 5300 g-
dgads  300Mdsmosbds  sbogno  x0dgbol dobomgdse  Lafyolio
doboanols dg@mbggols s d0dMowobszools 3miEgLols Jobbmd®o-
go (oddsdmgols bsJdgdo.

33300l omglgs bgamgbyd Logggd >M9bg Lodygsagdsls
odenggs  dgddo@mggdga  gosdo  0dbsl  godmggenggemo
38300l do@3gmoll 3bmggagbo®osbmds ©s goboygmyzog@gdols
bo@olbo (Kupeesa, I'onoxpura, Ilypkanenko, 1982), ‘dglfogeroao
0dbsb 13g®dogdol hodmygsgodgdols s aobgomsmgdol 3Gm3g-
Lo, oEagbogro 0dbgl LsdBgdg dogrols bOEol Loa®dg, Gmdg-
o3 bbgossbbgs Logggd oMgbg dgodemgds  goblibgoggdyemo
0geb.

Uogggd  oMgby  29bgds@ogmo  Yx®geo  ogmegs  hlods,
139M309d0(3 YBOM SEM g Yo 0dEgds, gowe g hggymgd®og dy-
bgd®og 300mbdgddo obaby, Jop®sd LsdBgdg dognol bO@oOL
Lohomg o Loa®dg bogergdos, hggnmgdbdog dybgddog 3o@m-
3g6m5b godgdbom. dom dm@ols s@OLgdmdl 3oMEsdo®o dggo@-
©gos 15, @o3 dgodargds 0dom soblbol, O™ Lod@ghg dogools
YOl Log®dg d9@3mb bggddo LEIgmotegds gobls gmdg-
a0 603m0gMgdgdbom, MM gdoi 0dgmgBgdosh dyd3mlb Lggd-
do o 5@ 5M05b bgamgby® Logggd oMgbyg. 30l (Po, 1929) do-
bgegoon 33300l o igaol gowoggdols s Lod@gmg dogools
Loa®dgl dm@ol 3063060 3OM3MME0YEo  ©SIMJ0EIOYE oo
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sOlgdmdl. @o3 dbbgognos IGg@mol  Jo@goeo, dom  PRO™
3OO  ®oggds, myd3 o0s530dmgols  (Axumos, JlutBak, banan,
Manrabap, 1977) dmbsigdgdom Lasdgegom bmdols d@g@ols dod-
(33500 BAOMm  0bFgbloydo ®oggds s a®dga  LodBgdy
dogols 0bgoms@gdls.

sbansomgdygmo  3Ggaol dodagomo  bobosmgds  godyo
3003950l gbo@om. ol gomoggdsby aogargbol osbwgbls Hgd-
3905@ @S, BHgbosbmds s bgemgbydo Logggdo ool dgoag-
bognmds. bganmgby® Logggd oMgbg d@3®ol dodzgerols aowmo-
3900Lomgol M3Godsmado §9339@oducs 20-30°C ©s @gbosbe-
b5 70%-0s. bganmgby® Logggd oMggdbyg x0dgdol dmmbmgbs
2oblbgoggdyaos.

Omam@O3 ho@o®gdymds 9Jl3gMmodgb@yends godm ggangggdds
shggbs Loggerggo x0dgbdol d@g@ol do@goemo bggds @ bo-
3390 Mggdbyg, 35Tobgg @gdyemdl Lyghym Go@IsL. 3mES
bbol dgdwgy  g3boboby dpgdodyg gOHm-gHm RmOoEsh bogds
3OBM3g>bIoL godmbsbo@ols yodmligans, Gmdgmoi LYGsGs©
0bOEgds s dGgmol JodiEgerol bmdsl omfggl. GoEM3esb-
dob boFogro goowols 2odmbsbo@edo s dmygmyg AmTdo [om-
dmoddbgds 3@gmols Jogno, GmIgeoi 0bOEgds ©s Msdmwgbody
bbol dgdgy 00gdl Lodmenmem gm@dsl (Ly®. 18). sdsgg 3g®o-
mEdo Jnsgdegds Lsldgbm gyxdgogdbol L3g@mdogdols hsdmyseno-
dg0s.

d®3Mol doM3geosb gm@ol gogeom oGHm3sbdols go-
dmbobodedo  gowopol  2gbgds@oygmo  dodmgo. 3m@s  bbols
Jgdgy 03039 3bol gowol ggagdodoygdo dodmgo. olbobo (30-
AM3@obdol godmbobodedo m@s bbom ymgbogdosh w©s dgd-
093 39890500960 dodmgo goswol IBg®ol dogndo, o3
030 Jogorols Fgogygal doow{ggl IGg@ol dogndo yoswol gg-
bg@oGogeo dodmgo, Msdmwgbodg bboli dgdmgy olobo s@{ 9396
ddg®o0l dJognol dmenml (bygd. 19). sdol dgdegy 39bgMoGoyeo
90900 Y393l Imd@omdsl, 0b@gds bmdsTo ©s Jo@mbydo
©59mB0n M6 13gadose ogmgs. Ladmammme I@g@mol Jognols
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bad. 19 JBgm0b Jogodo bad. 20 dGisfomgarol JBgaol

ool 396G 0o IsGGgem0l gomoggds byarmgbad
doGmgo bsggg9d o9y

bad. 21 psdmdgoaro bad. 22 psdmdgommo
JBgm0b dogro dBgmob doaro

dmemdo  hodmygomodegds mAo 3gMds PxOgoo ©s §ga9@o-
BoyOo doAmgo.

30Ol geomb Ne21-do  wogoJloGes  3maodgmoy®o
RmAdgdobongol sdsbsbosmgdgao (Ilognybnas-Apnonsau, 1976)
sBmEgomo dGgaol dogngdols s@lgdmds (Ly®. 21, 22).

sOLgdyao  @o@g@s@y®dols  (Ilanapuna, 1983) dobgwgom
ddgool dodigmol gowoggdols gbs@ol dobgwgomn x0dgdo oy-
0g0sb Lod xa9xee: 1) wodsano (0-30%), 2) Lodgogme (31-70%)
©s 3) oo (71-100%).
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3obol  Jodmygmo agbm@odgdols IFg@ol do@zgmols bm-
39205965M05bmdol sy gbol Jobboom  ho@odgdygards  do@ml-
303geds  godmygergggdds ohggbs, @md m@Lgbosbo x0dgdols
9doganglmdobosmgols (G JsFomgaro, gobydo 3(g06g, Fomgeno
da093d9@o, bobgo, Gomogmyg®o, 303ds, hbsggdo, seosli@iy-
G0, oxomgdo, (ymyszodol mgm@s, Lofycdsgo, xobo, gokoko
s Lbgs) m3@0dsgygmos LoJo@mbol 15%-0560 spo®obgdygeno
bogggoo o0y, myds dbmgoghmo xo0do (Logg®sgo, am@Ymo
(3569, hoby®o, am@gms, 3@obybs, m@Ebobydo Loggmy, kgo-
Bogg@o, sengdlobp®dmyao, Fgx YO gngeo, MOdGEYOA0 M S
gdo, YLobgemydo, Logg@sgo dywgdydolgddo s Lbgs)
doJLodogy@  gomoggdsl Lods®mbols 20%-05bo  spo®obgdyemo
bo33900 oM9bg s g3L.

boggaggo  x0dgdoesb  doswomo  gomoggdols (76-89%) b-
500w bobosmwgdosh: @Jsfomgao, Loggdsgo, bobgo, Goids,
3Oobybs; Lodygommby dosgmomn (33-67%): Loggdogo bgwgdiy-
@0lgd®o, m@Eboby®o Loggdy, Lofyasgo, (ymygzodol mgmds,
9lobgermydo, xobo, am@ygms, gmageo 373569, Fomgmmo dy-
©gdg6o, mOdge®ho mxsmgdo, gokodo ©s Lbgs, boeoem bo-
Pgombg odsaom (29,1-15.0%): hbogg®o, sanssb@yg®o, M-
g 9gdo, sewgJlobo@myeo, IgxgOgmngeo, dz0@omy@o. sbs@-
hgbgol dom dm@ols Fgoggoygmo saomo 9353000 (3bG. 4).

05333900 @ dobogmgmy@olomgol  m3Godogoyg@os bodo-
Ambols 15%-05b0, beam Loggbols @ Sbyg®gmyero dogobom-
30L @300l 10%-0560 sa5M0bgdgamo bszggdo s@g.

yggeos  xodobomgols 3@gmols do@Egmols gowmoggdolomgols
m3B0dom o {73390 ®s 28-30°C ©s B96056mds 70-75%-0s.

Aoz dggbgds  gyJaombogmydew dpgodmdom gsbols xo-
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Larisa Vashakidze
Georgian Grapevine Genotypes: Biology of Pollen Development

SUMMARY

In the monograph of the Doctor of Agricultural Sciences L. Vashakidze
“Georgian Grapevine Genotypes: Biology of Pollen Development” discussed
are cytological and cyto-embryological particularities of organization and deve-
lopment for male generative organs of Georgian grapevine genotypes; meiotic
associations of chromosomes during the process of microsporogenesis.

Based on the grapevine (Vitis ssp.) descriptors of international institutions
(Bioversity International, OIV, UPOV) 53 Georgian grapevine varieties and their
clones have been analyzed according to pollen palynology and their morpholo-
gical-physiological parameters; importance of a variety’s place of origin for its
phenotypic variation. High constant and low variable traits were detected having
ampelographic and breeding value, and cytological markers for identification and
assessment of varieties.

The main embryological characters in the Georgian grapevine genotypes —
construction of pollen bag and formation of microspores and male gametophytes
— occur as reported for V. vinifera L. in general.

The mail gametophyte is dual-core. The nucleus of vegetative cell has weak
reaction on the test of the DNA. The nucleus of generative cell has Fiolgen-
positive reaction.

Spermatogenesis proceeds in the tube of pollen. The sperms have oval
shape, prolonged on one side, with enough amount of cytoplasm.

Forming of mononuclear microspore proceeds in normal way in the female
varieties, degeneration of microspore takes place on the mononuclear stage of its
development, and as a results forms pollen grains with diverse shape, poreless
and sterile.

In the polyploid plants the main stage of cyto-embriological development
proceeds similarly to diploid varieties, but in the mother cells of microspore
some defect occurs during microsporogenesis, in particular: chromatin migration
— cytomixes between nucleuses of cells in the I Prophase; origin of univalents
and trivalents in spite of bivalents in the I Metaphase; uneven distribution of
chromosomes to poles; going of chromosomes out of achromatic spindles and
therefore, organization of dissimilar pollen grains. In the I Anaphase of chromo-
somal abnormalities are mainly presented by lagging chromosomes, chromoso-
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me bridges and three-pole anaphases with not equally disseminated chromo-
somes on the poles and others.

The frequency and spectrum of aberrations, changed diads and tetrads
provide origin of dissimilar pollen grains with various levels of maturation and
correspondently, germination ability in the polyploid varieties.

The pollen of hermaphrodite varieties is highly fertile. Among pollen of
female varieties, single number of fertile pollen grains (0.6+0.4%) was disco-
vered.

Pollen germination of artificial nutrient is within the range of 40-90%; their
vitality is 7-10 days in the air-dry conditions of laboratory.

Hermaphrodite varieties of Georgian genotypes have small size, grain-
shape, mainly three-pore (from 67.6+4.54% to 98.3%£2.6%) pollen grains — others
are pore-less due to abnormalities during the process of microsporogenesis. The
normal pollen grains on the artificial nutrient or in water became triangular at the
beginning, and then — sphere-shaped. Their parameters in air-dry conditions are
as follows: length from 21.2+0.9um to 38.8+0.3 um, width from 14.7+0.2 um to
23.0+0.9 um, and diameter of Carmine-coloured grains from 18.1+0.03 pm to
27.9+0.9 pm.

The air-dry pollen grains of female varieties are sharp-shape, mostly pore-
less, but not very frequently, three-pore pollen grains have been also discovered
(from 0.4%1.3% to 2.5+1.4%) among them in various years. The pollen, in case
of soakage, becomes homogenous and sphere-shaped. Their parameters in the
air-dry conditions are as follows: length is from 31.6+0.7 pm to 27.8+0.5 um,
width is from 23.0+0.3 pum to 20.5+£0.5 pm, and diameter of Caremine-coloured
is from 25.4+0.4 pm to 21.6+0.3 um.

The place of origin of the varieties is responsible for 43,4% of variability of
pollen length (p< 0.01), 46% of width and on 51.2% of diameter. The difference
is discovered by region as well: length (16.84-20.72 um), width (9.71-10.95 um)
and diameter 13.40-18.11 pm). The average error of the test Sy is low in range of
0.01-0.68 um.

According to the coefficient of variation the cytological parameters of
Georgian grapevine genotypes are high-constant and slightly variable quan-
titative traits. They have ampelographic value and can be used successfully as
cytological markers for identification and evaluation of varieties and forms.
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