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\c1h11>'. h:11r11\1bra1c nl m,1 ·1l h1ncld111 hc.:l'l•l -l'1m r ,1<kpr,r11 1 ••\urmu 

1 r , t • r numn l h,11llkl111 hct ' It>' \\Ct:r 1mcr d ,I 'l•I 4' •:.pmd11 r. 

Kon cr11r,1sil- in hicn.lil! under ock v. 1 moonltk I I 1a • .i 11 iL·n 

, us i11 Hrgcl kmg m I die hocH lh itl uu le p r tro gc, 1)rlll. 

tntlk1>nnlprcdi 1',,'Jlr 

plu 11 a11clu1d111 • , 11 f hr"ng I , ten i 1I 

hct. S1111 Ill cuu 1c11c, I• A 

'n gro1c1 .i.inral vrugte mel ·n dcur n e \'an 37mm cn ·n ho, r cmiddcld, vru a al hoc,, I 

mccr g lobdc en gepunt ·rug,orm \ r k m hct. 'l'roG1bh' n Br plu 11 H 7 imulc~r 

nlwikkeling v n ic ma ·a vrugwccf I wa~ per ad nl\lo ikk I mccr, indi n <lit l~gs n 

maal toegedicn word, in vergclyking mcl lwcc en dric 1,c puiting.. ·n Tocnarn in aanl I 

be puiting hcl gepaard gegaan met ·n tocn 111 in aanral . adc p r Hug ond.r dat diem a 

vrugwcef I ook prop r ioncel I cg ·n cm hct. Die mcng I m I int tic itok1men (13 

plu G 4 7 word 1anbcvccl ngc icn drie b puitin • tlic p r nt ic \111 t, a:tntal vrugtc 

per rros, tr ma a en nuggrootte b kkcni vol , rl! rer h t ndcr ni c nad lige mvlocd p 

,·,ugvonn. 

Uit d1 ondcri ocke \\ y beh:indeling met B plu GA~~7 daar p da1 ht rdi groci tof a 

bru1k r • h 11pm: 1d I , ir die butte•. 1 n pr duk i , an ,, khu1 aangc, ml kan \\11, 

ok mc~r uniformc rugtc I le, r. D1l a, nr 11 b puitini; 1 o k 

di an to di nin i b 'Ian nk t 111 l t ~lomm in 'n hlo iw) e 

ni1.: clykt) ~i bcr 1k me. kan af cl 1 , rd dat PGR" c 

ak i , 1 ~ 11 1,;n op 1gtc van tipc ·ultl\·ur. pl 111 f pl n1<.l p f•GR 

b h nd iing vcr kil t n op igt -. n < o,h rdurn, 0111 • , in (, 

Ii intcn itdl), fi i lo 1 1c tadium , n om,, 1kkclin (\er pr •i lmg v n 11, tuurhk uk i n 

a ook ,·o 1mg t,11u . Sp, 1fi 'ke ri I) nc , ir die g bn11k , un PGR', in kw khui c "ir 

. uk e voile buire- e1 ocn pro Juk i n tamali al d 1s ccr n,1 uir h1cidc ond r o k1• 

111conhk ,, 
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Abstract 

) idd or r uhou. c lom.110 

erwironm nral OH lition I u u II • po r. Shorr pit 101 uiocl , Ir w Ii 
clurin unf \ nur hie 

1cm1 r 1111r limn phoro ynrl · I 1h rd re !he pr du ·1i n r,f ~ rl ohyd • I f r 

rhc produc1i n of ,iabtc pollen. High r..:mpcr.iurc umtril utc 

11101 ph\ J 1 y like pli11in of rh nrh r cone , llll ~I) le 
rll 0 

dc\'I ti JI m no\\ r 

poo, p lien Ir, n fer nd low fmit i::1. In uec1u tc p llin ti n r ul1 m edl 
,c ult in 

(parrhcn rpic) lru1t d ,·cl pmcnt \ irh non-111arkc1 bl i:r. 

wirh 11 cl 1ric tru •\'1hr:11nr i. ucce full ' u ctJ in gr ho 

nd pollin lion. How \Cr, tru -villr ton i I ur inr n irh nd m y incrca c.: 1i1c chanc 01 

dam ge 10 flow r • Therefore ch micai rnanipul 1ion of fruit d", I pm 111 with plant growth 
rcgula1or (PGR) offer an u eful 11cm live. 

nd hap . Tru •\'ibr 1ion 

10 nhanc«• ooll n trnn fer 

fn 
hou c pc1imcn11Ai1h grc nhou eculri,· r. 'l•I t·! mu.I' 16', 1h fC , ofelcc1ric 

lru -vibra1ion w mpar :d w.ith rho c of P 1R • • ,\ )nlh ti C) 1okinin, forchlorfcnuron 

nd IOmg.r;', u ·in 1-n phi)!· lie cid (I. I 23mg.l. 1 nd 2-

n J hlylo i c lie cid (2- ' Omg.L 1• ·1b rcllin (GAJ) I 9.6, 2 nd 64m .l."1, 

mi. turc of b mylaclcnine (6-8 ) nd <.n\4-7 I 9 S and 

rowrh ub I nee, 1 I 00m .L 1• , ' r • ev tu t d. In c ond r nh u 

cff of CPPU ul lml.L"1, J. A lml.J_ 1, ~. hi roph no y, •tic cid 1 3 rn 

·I, n un ·no ,·n 

ibb rellin 'Pr Gibb %' n 'Sup G1 b 4SL' both t I ml.I. 1 nd th• ,. . "rr BJ\ plu 

G 0 7 t lml.L 1, on fn,i1 d ,. loprn nt of 1h \\inter •r<,wn ulti\'ar 'Shirl _r', ,, 

cv lu 1ed. PGR Ir 1111 nt ·cri! pplicd n1:c or up 10 1hr1.: tim succ h·dy , irh , 'c kly 

inter\'al • ln b th perimc:m main I m w r Ir in i, itJ ho I r gul rly rcmoH.:d nd 

1 ndard nurri nr mi ·turi upplicd 10 ind,vidu I pl nt ia drip irrig rion pipe . rr rm ru 

\\' re pplicd , h n 1hr or 111or no ,. r or n 111fl re 

In th fir I c p rim nt ,:\3 1r lmcnl rem.I~ 10 im ro\c.: frui1 cl hit lowcdng th rru 

\\ ighr. In re ing J\ plu G \ 4 , 7 c II nrr ron 1011 ro, cu en, "dght. In conlr I wilh 

other PGH tr , 1m 111 • <1,\, mil BA plu GA,,7 im1, J\' d } ,n tn~.il fruit h Jk . mp:ir 

\\ 11h lru ., 1lm11ion, \\ hid1 pr II OI\: ollin.1ti1Jn ,111<1 d 1 1111 1io11. rhc 111 unt of fru11 m s 

fnruw.! pi'r \: d \\' i •nific nil) inert• ~d \\ 11h 11\J It Jlmc..•111 • I he n,,mt •r of c d. "hid1 

f nnc I~ r f ruil \ ·i1h lms •\ 1hr.11io11 und the upJ Ii 'JI! n, I ·1 ma 

in' 16', \\'h II f r hi r cnur 111 \\ 1 1ppli cl· 16' pr, du ~· 1111 re 
hi ha in ·FJ 4' 11, n 

p•rfruit 111111 'Fl4~'. 
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n "'nlr 110n u I 111 lhi c J rimcni \ u · pr I 1bl) t l IO\\ in e lru \\ eight.. \\ er 

r lalih:I · low omp.m:d 10 the umounl of frui1 pr 1du • d p ·r lru • 

In the •re nhou cc, J rin c:.~ _PJ'U, J. ',\i\, • I', 'ProGibh', • up ,ibh' 11 I H , plu 

GA,.7 at •hr • pplic tion induced bcllcr icld U} inuca in 

, •1. in 1- A , nd in re 

l r er tlrnn 37mm but irnuhan 
" II a the nurnbl r or 

c l the numb r f rnaltormccl nlll. 

llic 

nc 
ppJi~ tio11 of 'ProGibb' 11 ma of fruit 11 u per d ,, loping 

ccd more cffc ti\'cly th n t ·o or tine" apphc I n s d th 

numb r ol per {1.,·1 itho111 proporiional in r c: in fruit v:"ight. 'llte mi tur BA plu 

GAM w s th h I 1rcatmc11t incc it irnpro\' d fruit 1, incrc th num r of fruit per 

ru lru wei ht and fruit 11c without ny d trimcnt I cff ton fruil h p . 

c x erimcnt ind:r ,,. !hat the mi. turc BA plu G,\ ~, rn y be u ful lo 

1 1. yi Id well the unifonnity of fruil in out-of-season proouc d 

grc uhou e 101, to I he numb r of PGR :ipplic tion pplic tion i 

import r.l for u 

1he am tim . Thi tudy howcd th t culthar m y diff r in r cti n to PGR' . Th 

r ponse of plam or pl nt part to a PGR m y I o \' ry depending on ii~ age, cnvironm nt 1 

condirion ( i II~• low Ii ht int iti ), phy i lo i l I tc of d vcl pm u (n rur I uxin 

th production of out-of- c n rccnh u c tom 1 

rch has b n C rricd OUI in lhi fidd. 

f PoR· to impr \'C 

c n th fore n I b m d until 
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nk r go Prof. ;, ,\ 1l:, , I loof, D p tt rn 111 r 
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geldehkc .... ., ur.i'lg vat ie uit\'O r, r.1, ht rdie proc\\C m ntl1k 

v n r ij 1.lnfruit c,c;,nldc,irh art}d nhulpm 1,er, rm an 

pro fdaia. 

n Oom B , n G00 11l"g n, Weig· II n Pr fplaa . ha dank1e ,ir I tli go re ra 

n Jar I nk 'l'n rm 

n I my HI nd ir jull 

l,tng telling en nc!e 11.:un,n gcdun:nd ctie ty I am b} Wei , 11:en Pr dpl 

\ n my out.r . u 1er n ro r v.: :I k bai danki e ir nmocdiging o 1 h1crdi 1ud1 le 

·ck n aanp k. 

,\ n n, Sk1:epp r k m • d1 er I : "\' 111 die aarJe h ho rt :um d " kr n 1.h\! · th 1c.l 

d,1 rrn". I • 1r 10:26. 

Stellenbosch University https://scholar.sun.ac.za



1111 ldin, 

b 

h 

Ole I \' fl 

p rcng , 

d1 h mi 

Lifcr·1tm11 f ucJi • 

fl.,r 1111 • D1 uin , n •r m 

l h lie i nodi 

1d m11n, 

r kl 1yd. ~le ·n b p rkt 

ICPB. 

n n tuurl c roci en mwakk Im 

dir p ·n 

l..walil 11 en 

h mi 

IA n mli · 

urc vir 

n 

,. n b IUI\\ an , Ont\ ng nd 

194 ) I ct ie mi pro am t r die hcle pl nt of 

~ n di m 

ch mi 

Zimm rman 

cnkelc bl m I in1e1ie e timul i • 1add I ,,., 

uk \'OI 

d1 hi 

r nok i- yn uur 

1 m Ii 111 h cc ·hui 
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gin I Ill 
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) n uur. 2,-1-Di hloro• 

• Witt er · ff rnph1II (1 ,14) k n , ru ~ct n -gr ott van 

c 'h rmone' b ,ord r ,ord,, r I \\ilnn r 11 n 

1 H I 1.:rt \\ 11t , r hrmdl (I 0) 
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hul1 m1J I , l I 
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,lilll C \~llt.J 

l)j rl bu11 II 

J (I. 'm, c11 Lli 

prod I il: van k lhidr, le l int !hi I I IJIU 

h ofoor k · n I '-' rui meelproduk ic n al11ci1. S t•ifrn 

n uk ·ol , aar lugbc cgin b I rk ml 1 • 

ffcklic\\c mcto,I \Jr be 1u1 •ing , 11 dfd rt} bai 

cf ek ,·an r,r,.,ein: •ul 

tro \ ibrasie bl ti€? 

nekonomie n mo 

,\ rJ. 

Volgen 4r1.= n & ural (1994) 

ne f 

rh11ting ~ n 

k, cckhu1 c 

temp I 

di n as ·n 

rdi 

Died I van llierdi i om , rugontwikkelm b} k v hui I m tie , ' t buit · 

•iso n of l den ewin to land g pr u ecr I r , 11et hulp v n PfiR ·, 

tc verb I r Die ndc o · sluit e, lu ring van ·n a nr I PGR' tc •n er killcn e d i e n 

nral loedi at m t lr ~ ibra ie rgel. k i • 
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2. Blom- n bl morfologi 

u, ,n •I 'n noun · vonn. I elm: ok 
dubb llobbig n b \' t. h nd rd tui(m 1korr I . 

Die vroulik blomd le na mlik temp I, 1yl en , ru begin I , rd d ur di m ldrn dbu,~ 
om luil (F'iguur I). 

l-elkbl:inr 

kroonblaar 

helmhok 

styl 

~r':i-r:r--- vrugb gfoseJ 

Fi uur I Len I nir d urdie I m tieblom (Fr nk I · Galun, 1977) 

St mJ lpo i i of I nete v n die t}I p I 'n laogrik rol by bestuiwing w I rugs I k n 

tern ,·oord I ellb tui'-'"in n vol en Vcrl. r 

(1957) hct kulrivar met kort l)lc d ur !ek ic om ta n. Kun rna1ig knii ing n produ · i 

an ba I rand word b \'OOrdc I m t lolfl G lun. 1977). 810mm 

gen ripe en om wing in \' rt kking v 11 <!i l.Jloci- pla , cwoonlik n r ond , anr die 

I blom. Enkclvoudigc loci"' 111 n 7 101 12 hi mmc (Athtrion · 1J ms, 

~, op die . tin cl , oorkom. fh ng nde van 

- ----------------
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1986). Dnc reproduk11c\\ l' '"·' 111.m~ na.1111llk klc111 \fugl,i..s, oor hlomme t:n hlomknoppc 
\\ ord m • n cnkelc hloch, > sc a. 11gc1ref. 

2. I Die Ill\ Jocd , on omgc\\ lng!>foktorc op IJlompro<tuk~l1: en •morfologlc 

2. I. I Tcmpcrnluur 

lJic 1nma1il
0

bl<1m 1s op ·11 vroc~ sradium van blomoni\\tkkl·ling scnsiricl vir 1t:111pcra1uur 

IR)lski, Aloni, Kami & Znidman, 199..J). \lolgcns Hurd & Cooper (1967) lrnn J" • 

hoc,eclheid blmnmc , Jll ccr:-re hlociwyses in l.:\\cekhuisramari~ ,crhuog ,,ord dcur die 

saailinge ann 1cmpcr.i1urc lacr as die nom10lc groci1crnpcra1uur bloo11e srcl. V1:rr.1kking ,an 

blociwysl:S vind pfaas \\annccr plan1e aan Jae 1empera1ure gcdurcnde bloe1wysc inisiasie 

bloo1gcstel word (Atherton & 1 I.in i~, l 986). Vcr1ak1c blociwy~cs gee aanlciding 101 ·n grcll.'!'" 

hoc.'--'CJheid blommc per bloei\\)SC. Lac 1cmpen11uur (14°C) bloo1s1clling vanaf uitscr ,. n 

saadlobbc 101 ,·erskyning ,an ecrs1e b1oeiwyscs in1s1ccr ·n 1oen:une in hoe,celhcid olomme 

(Le\, is, 1953). Vol gens Hurd 6 .:oopcr (1967) h<'I dag/nag tcmpcratuu~kombina!ii~ v~ n 

J0°/I0°C en l6°/4°C (dag/nag) ,·ir 14 dac die pt-rscnrnsie ,crtak1e bJoeiY.)!CS ,erhoog. 

Koue behanddings he1 ·11 grocer pcrsentasie , ertakking in die somer as in die \\ i111cr 

gc .. ndusecr. Blnch\)_,'-S hel l\\ce en m~r ,en.:kk1 gchnd wa1 101 40 l>lor•mc l>c,·at hct. 

Alhocwcl kouc behandcling die hoc,eelheid blommc ,·crhoog. hct di1 gro.:i bcpcil, nsook 

nntcsc vcr1raag. Die mcganismc bctrokke by vcrtakking van lllociwJ.scs is onbckcnd. ·n 

Moontlikc vcrklonng is die \'crgrorrng V"n die grocip11111, gcassosiccr met 11lo111in1siasie en 

ass1111ila1c ",11 na die !VL•cipunr getranslokcer word. Volgcns C.1IVcrt ( 1973) bcswan die vr,iag 

of kouc bloo1:,1clling nan s,1ailinge aangcwcnd kan word om die pcrsc111a~ie ,,crtnkking van 

bloeiwyses 1e vc,!loog. L.11! tcmpcr,Jluur t}Jcns die \·inter en Hoeti lcntc is n.id,,lig vir 

groeitcmpo en \nJS')fl\\Otding. I.Ill' dag en nag 1emp1.:ra1ure gedurendc die vroc(! ~radium 

\"'lln blomu11t\\ ikkcling , croo11,,1ak vcrandcringc in die trukruur \:In vmgbcginseb en 

gC\ olglik Hug, orm (R) I Id, 1970), Tcmper.inrnr bc'im locd ook die tempo v:ir 

blomont\\ rkkeling na inisi:i ic. Antc5~ "on! vinnrgcr 1Jcre1k h) ho r 1empcrn1urc ma,,r gee 

, ,n~ nanlciding 101 hlomafsnoerrng. Omtlltfocnde hc~1u1wing by ho 1cmpcrn1uur i dikwcls 

·n cl1rck1e oor aJJ..; ,an blomaf~nocrmg. Volgcns Lewi Ct 953) is daar ·n afnamc in 

IJlomproduksic mc1 locnarnc an kmpcrn111ur , 111 10 101 ~6.7°C, ·11 \c1kl,1ring hicnoor i$ 

ui1pu11ing \'an kool11iclra1c m 1 \\.'rhoogdc rcsprru,ic I>) ho 1rn1pcr,11uur. Volgcns S1c,·cns & 
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'i 

l~1ck (19 ,) I rmg 4 120 • d1 •/11:1 • 1cm1cr luur 1 •W C ,ir 4h l I rn-11 

Bl mmc rfol 11 • \\ rd o 1k Ix n I 
dcur I mr rJltJur. lfo lclllJ crJ(1111r C IJnl idin' IOI 

111i\\in•ni pb1,i11uni•( hdall ,·VcrkcrJ.:.19 hn 
,·olg n 

(IQ ) ~ rd onhe 1uifd, lornm •cm n INl· tun • · 

'u rtcro (I 91) ii I e ind cl, I .3J 0 /2 ° en l7°/-1°C clag/n IC'mp •r..ituurkomhina 1 • 

ond k •,d lik ,. rl ngin , n die t I n , r te kli.:: 
m cbrin . 

2.1.2 Strnlin 111 nsltcit 

Di rum ti pl 111 i nic c11 ilicr ,·ir daglcng1c· nic n i dagncutr I in hlompatr on, Vol• n 

Lev. i O 953) word blomproduk i ,. rh g met ho tr tin inr n i1ci1. Blom ( no ring b • 

lraling inter, 11 it , ind pl a •c,·ot van ·ornp Ii ic tu n , g I tiewc r i en 

bl imil tc. Vol en C 11\ rt (I 73) i n ig 

,·ir ontwikk tin . llurd • oop r (l 67) h t dtc int r k i • lu n 

tem ratuur vp ,·en kking \'an bl ciwyr omer h •t ·n r duk ie in 

tempcratuur v n 15° 101 I 0° Ilic h~ vc lhcid blomm ,. r lubbel en ,. r1akkir1 m ring. 

Di effck van t mpcr tuur nic Juid Ii , m mb r in die winl r rn I I c 

traling in1cns11c:1 ni • Volg n Iv rt (1973) ,,ord die mare ~a11 v rl kkin 
r rer by ho 

• ·1 in ·r 197 ) ont ~·ikkel bl iw) \Ollcdi m 1 ,. ldo nd Ir lin en is di 

pik I d minan i I r in die omcr in die winter. Di ont, ikkcling vun blociwy w rd 

beim locd d ur di honn n le- en ,o in t tu \, n di pl nt · 1 d ur die omgc in• n 
·orrcl b raand1: 1u h.: r word. B!om ( no rin i m c cm n 
wann r die foro mtctie kti , er di ic b rkcnd i vir roei van drc h le pl nt. 

~l. l't O\ , b I rokkc h • Hu •~cl 

3.1 Stuif1melprocl11k!>i 

Di h \ ll 1.:id en h.:\\ en vatb rhcid \ an ru,rm lkorrd is nood ldik vir uk c voile 

be rui ,in Ho~· Hc,,i11, 19 C>). l)j potcn I I h, ,. lh i I tuifmcdkorrcL w rll gen ·ril 

v gc h.: I. Om oldoen le ,uJ1f•nu:i1 r11duk ic 111,1 • tlic g1. 1 I ~uni I 1,ll\' l,1kk • 

ho tcmpcra1uur 1yd n mcio c f I 1.: tc111p r,1111ur n mcio. , Vol gen Pii.:h·n (19 4) ,, ord 
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' . f i/ . 
• t .... 

r I 11d I c h \ lite rurfrnc I d ur hurdi 

'n R 

n 1u1fm d u11 
mlik bl mm 

tuifrn cloordr 

G Jun, I 77). 11 e 1uifm~ op onl\' nklikc rcmp I (Frankel 

m Id dbui blootg rel. 

d \'oor nt c onl\ n lik \ ir tuif m I 

I ng r. Een IOI I\ d e n 

dubbello hi c h lmho ·k . 

di, kl" nbl re en om ook ander blomdel 

.3 ntki min 

On 

m 

n en die 

19 6) i die I mpcl I\\ e 

tui 

en 

uit 

na di temp I i 

·ning \ n 

.. r : I 
kt ~ 

Ill (J 9 6) k n die Idem . . \' n 

IOC k i in ,itro rt I jodium n 
crnJ. rmicn. nrkicmin ill 1'i10 in IJ n pc 

ir tyl m r nili n blou. Onr 
c medium, of ·lcurin \' n 

lldui 
binn ri, ruifm clbui di d1 nji n 

J.4 B , ru tin • 

8 WU 

V 
i dtc pro 1..• HI r lie 1u1fm lbm kcrn I ,,c.n 

)\j 'h\:HUlm _ .. tin t 1u1 in pl 
d nnp1 hmncdrin 

i;r dric d n m 
V) f dJ n nil: \ ~ r Ire HU 

m I • ·n ru Iii hum. D,c h \ lh i I 

6 

Stellenbosch University https://scholar.sun.ac.za



7 

be ni tc rn lkru ppe \\•Jrd htJ 1.11 dc11r I•• 111 \lclh 1d 1111(111 lk rrcl ,,.11, ntld 111 t:Tl di• 

. aad\.:nnppc bN ·i · (llu & lie" ill, 11 • 6) 

J,_- 'l'U1-:ini ii ,ic 

'a b ·vru •tin ,. n , dknoppc l nl\\ 1kkcl . adc, , I di , ru , •in l I n nn ·ik l I d11 in 'n 

•-ruggic. Plnnle ont\\ i ·el gc" o nltk rn er blom s rnlwa.- c rugte. Vergroting van 

ruggi volg nie alt)d na bcvrug1ing nie. Be, rugtc niggic. wo,d om· ,1fg n er of 

vrugvcrgro1ing w r<l tyd lik g' ·t k ween. ongun (,c omgcwing 10c 1an of li:ompcti ie 

n t ander yrugte (Picken, 198-t). Ont\\ 1kkclcnde uuggie. , croor. .tk dik.wd fsnyding van 

b!ommc wat later op dies lfde tat gc, onn ord, 

4. Die invl cl nm orngc, 'ing f tor op , ru ont" ikk lin • 

4.1 T mp ra uur 

tuilmccldcgen ra ic vind by la1.: tcmpcrntun.: plaas. Churh. · · Harri (1972) hel gcvin I 

n glt!m er lure , nd rkant 8°C · I norm.1le n le tuifm • lkorrcls le\\ r. Volgcn. George, 

lilt t er (1 14 Jae "01 · ntesc di 

I I •den. ante e , crl a w·iarv n die mce te sterid wa . Ontkieming \ n 

tu1fme I i temp ra1uur, fl; nkli . Ho · llcwi11 (19 6) h t g , mt.I cl I Ji1 tuifm d 1 h h • 

25°C, Sh by 10° n 20h by 5°C ne m, 111 t · ontki 111. Die per nt,1 i onl i rrung word 

l epcrk dcur 1ernpera1uur ~. t buitc ic nr n • 5° 'n 37 C val. Grocitcmpo \an die 

tuifm ·lbuis n m toe 011.!t temp r tur tu en JU 0 en 35°C. l empcracurc I uitc bogcnocmd 

grt:n e al ·aadknoppe laat af raf \'OOrda1 dit d ur die .tuifmcdhui kcrn bl!r •tk \\ ord wi:cns ·n 

\ rtr,1agdc 1u1fmcclbuis •rocitcrnpo. L c le._, 11 . .,,11b1 rh 1d t:n om old code 

tuifmccl !Orting is Vt lgcn f-'cmrn kz- 1uno7, 11111al •,-F rnrnd•, c· Cuarri.:r (1Q94) 

r 1k1orc w I \ rant we rdclik i. \ ir \\ ,lk ,·ru 'C l b) ,~mpcr lur. l0°C CII omk•r. Vol n 

Pi ken ll 98-1) i: tc111pcra111rc ond •rk 1111 I 0° C en b >kant 30 ° n.id •hg , ir pro. c .. e lJ ·tnkke 

h,• , ru c1. , lo ..,- He, ill (19 6) vi.:cl I O 101 20° n.1gtrn1pcralurl! a, n vir ptimum 

vru, d. \'olgcn al vc1 I ( I 7 ) I l O nagtemp r,11u11r t 11 l.it·r vir ,. k , mg ·t 

, r;inl\\ ordchk. P I I!'. B.1r1hokmc\\ (19%) h1.1 Lhc lid, ,an 11,1 •1~mp1:r,11t111r l'P ,lie 

h11e, lhcid, nt •11:, blomm •, pa nr.i~i •, 111 1 ,1:t en ,1.11ii11dd, 0111kr nd;. lkh,1nd lin . md 
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llJ 'lCITl!ldilllHC I 0 , 2.2 ° , .?4 ° . 26 ° en d,1 •lt:mpn,Jluur k n l,llll b 2(,° C hd ·n per ntasi. 

vru, cl \:Jll 75 Co c·n ho r •ck\\cr. l>1c hue, · lh 1d , . di! pt.'r rug was die hoog l by I ° C 

en I agsti: hy 26° 1m ll 111pcratuur. Volg •n ,\bdul -B,1k1 · 01 11n I 1995) 1s daar ·n ,t;in 11 

£ak• ,, .. 1 b) cJra lot I c , ru d by ho • 1u11p 1all1r, n amlik lu • hlompr uuk ie, 111ifm d en 

\ n l'/ cl I \ en , 1ha.1rhcid, wak tuifmcch r lating, ~ r •rociing n di I mpcl en I) I 

001' c Iran I ka~h.:• mpo Hm as imil, le. Georgl' t al. (198.J) b •v.t!cr d l 'n gc plctc 

mccldraadbui ( •iguur 3), · ·rkngdc ~tyle, ·n rcduk 11.: in di1.: hoc cdhcid funk ·, nelc gain tr, 

ub Ira I komp •1i,ie en hormonal \\ anbal n. e fak1orc i wal kan bydra tol f n crin van 

blom n ppc en lau vrug t by ho t mpcra111ur. Die gcbr •k I n kicmkrngtige luifmei.:l i Jic 

hoofoorsaak an la vrug cl by b genoemd lo' tandc. Volgen c, i (1953) b rnoeallk 

veTlengdc tyle met !>lcmp 'Is , at bokant ic m ddraadbws uitst i.:k die oordrag v n 

tuifmeelkorrel na die tempel. Si n Figuur ..t. Ryl ki (197 l het Jic per nta ie nug. t n 

\ rugonl\\ikkcling van nonn le, adlo e en grociregulccrdi.:r•ge! ndu i.:crd tamati' by 

dagtempcra1urc 17°, 22° . en 27°C met k n tani 10°C n,1g1emp raluur ond r o k. Di 

t n me in dag1cmp ratuur hel die gcmiddeldc ho vcclhcid blornmc per blo iwy:e 

b 1ck nisvol v rlaag · n 13.1 101 11 en 9. blomme by onder~keidelik 17 ° , 22 ° n 27 ° C 

lcr vyl 22 ° C di hoog r p r enta. i, vrug ct gel •r h t. ie aantal da vanaf ant 

·rugryp\\orcling h 1 \cnniud rm t crho in n d g1 mpcr ~tuur 111 ml'k 7 d b ' 17° , 

70 d e b ' 22° bv 27 ° C. D 1gkmp r ILUr 27 ° hct O bl mme 

laat al p •n tcrv. yl 17 'dagtcmp ratuur nic- c ru te blomm p rt nok rpie I t nt :i.ikk I 

het. 
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10 

.z I ugh "~ 1 111 • rn rel 11 \C humidilt'il 

I 11111 i Ill i-W 11111 IS II 
hk \ 1r h n lh, ~ in an optimum k 1111 ratuur en 

r I ti "c humi htcil 
m 1kkchn en i kl 

an I m ti bl mm • 
19 ). 111 clO tui \'in 

8 
., , n. .,1m , , n 1uifm lk rrcl . Pi k n 

humidit it 70 i'1: 
(10 \'Ind d, t tuifm lkorrd 

10" 1 ode d1 , h tin v n 
\ 

l, ., he t mp !opp n 1 k h per . 

4.3 "tr lin •<.intcn itl'it 

tr tin int n it it i ·n 
pcrkcnd • , kior vir r I n pr uk ie v 

" '"':<hui I mati 

( 19 6) b 1a n • n 

n mlik, kw khui tru tuur " 1 m 

l v rb ..:r in k c khu1 e 

it ph ti k ol I Ii tir n 

kompcti i\! \'ir Ii lUS en pl Ill of 

nlcidin 

Pie en 

IOI 

koolhidra 1vlakke. 

K ol tordiok: i d 

met I 

,ru t en l>nnnn I m io 

' I 1ofdi · ied\ rT)kin , rti I r i 01 rcn n t rn ti in 

, ru • ct, finale roo t en dil~ 
wor 

k . lh lm,11 tiitu- • n tlic pl nl 1 ur , rho in 

J\lh rt n · ll rri (I 9 6' w nl die nt I ont i ·kcl n 1 11 mm 

.. e .. og en lomal m,crin" h p ck mc1 z·' err ' 111 hy I 

hcrt (1 7 ) h t c,intl dill 

khui curd t 

en 

ook in 

di 
bl 
111.:g Ii "c 1m lo d van h 1cm1 c, 1111ur 1> hlompr uk. i t e I.I urd l tlit die ht H lh 1 

\'nJ !C cll HU gr tlC \'crh _ r t ' IC\\ r. 

-----------------
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n -.m nl\\tk ling \Or I rn t ' n i •m I le 
t in dri 

d r n 

pcri crdc I rnrd • kcy f (Ho " U , ill, I 6). en 
10 M \ n die rin:ilc 

ewig. Tyd n 

:in mmd r 

it gro i c,n1g1 n •. 

Gcdur ndc 
Bo t:nocrnd p riode w rd g ol d ur drie t 1 • r we e 

td t dit n m k irnum 20 tot 25 da na 

elvcrgroting. 
nt 

L 
rand ringc in 

oci , ind mobtl' ~ ring v n , dmg tow~· u t die blare 

rm le vru gro i. Final vru gr otc i 
pl s. Ont ikkclende ade i 
gckorrcllcc:rd n n die h ., • lhc1d of cwig v n de (Pi ken, 19 ). Ver· rk 19 7) h t 

,·erhouding vru cwig te noor 
ge·:ind d t ho 

hoe e lhdd d. Di I le HU t in ·n tr 

glad nie t vcrgroot nie, m 

5.1 r ,rt r,11 ,.rpl , rugont, ikkclin 

pr im le vru 1e t of 

• n k mp u i md n I r vir im1l t • 

dlo cont i k lin n ru tc 
igh 1d ,an 

b l m Ii k n 

i n tuurlite 
lui 1ui in 

n tuurli of kunsm tig ge · ndu 

(gen ti 

,. ortpl nrin bcnodig of 

err. timuli 

11mul ·rend 

partcnokarpi vcrn; na di indu ·i 

dooie tuifm 

intern gel Ii n gtig 

(l 953 l k n n,11uurltk1.: p rt n 

·nm IC\ JO 

'ol • 

ge,· 

l fh nkh: 

taan k nd 

timuli ::; 

lo 

\\ t 

n mg .... in timuli. 

tui ~ing 1> n di 

tuurlike 

·arpic terwyl 

Kunsm ti e 

n HU I d ur un m, 1 

of gr i to,, ~ . rt>i e vru 1c i 

•1 kcling \', n 

. Volgcn O me W nt 

· rd, 
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.I.I m , in• r: klo1e 11partcnok:11pl 

ndu ccr "' rd 1 n Ii 1111cr 1c 1u n di 

mdu ·r. Ho 

p rt nok rpi 

moontlike ,·oorl r ,. n n tuurh ·c part n 

di blompcr: C IOI 

La II intcn itcit , 

(19 -1) J di 

1 pl,nt ,,at ,ru t n ,11.1 ntw1k lin 

rpie. 

n I t mp raruur mdu r na1uurli 

vol n O m ~ nl (I 95. ) 1 

6) I ; I 

0) 

id , rugte en , hoog di 

r I tie ·c ho H lh id p t.:c'I -mi t ten op igte • n die 101 Die 
en k n I c traling op , crl ging v n 

cnoeg by part·n 

evind d t di h ,. id aadlo 

.1.2 p rt n k rpl 

p rten ·arpi \\ ord d ur int ifi 

on1w1kkcl (Ho · Hew ill, 

kulli 

produ 

,erb u ~· rd. Vol cns 

Id ru IC 

,·ir la 

r by nie-p rteno rp 

90) \'crkl ar word m 

Di I onnon le 

et I. 19 0) h l 

n di h e th id 

eni beh ndelin 

(1994) 

m 

to hui c. Lip ri , al. ( 199- ) h ·t c, 111cJ d111 1 ,. n 

tn di 

'ru f) p\\ rdin di 

h n rm h: kultl\.11 b) minimum I mp r tun: · n 7., 0 

, in I t dt t 

,lrJ 1 • l:O n rm I , ru t • 

\anaf Ill C I( I 

rpic 
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gro inni r 

t.fO uemp gt I 

en 

n rll 

• 

I 

s n rm Ii: 

r cir mpo 1 

c derd 

, \ 

/ '\ , 
I 

I 

' ' • 
. 

\ 

d1 

n tc 

n II rrn 

C.f-~..a_-... ____ .-----.------.----1 

60-

. • , , 

,' , 
. , , . . , , 

, , X 

II 

0'--...... , ... 0 ---n---:,~0---,1:1~----.1 

Dae n3 a tc.se 

Fi uur 6 Gr c roenamc in , m 

en ft; n m 

ru re 

) en r m 

pie e (-+-) en norm le ,,:rugrc (. ■--) gedur nd on1 1 elin ( faJ"'ll1 t al .. 
(I 7 ) 

6. · ndo enc hormon • n kun m, Ii c induk~i , n Hu • ct h I.." cel..:hui t mal i 

6.1 Endog ·ne hormone 

Planth rmonc \\ rd ,olgcn ali our_ · Ro (]99_) ge J fini~ 

Wal in ·end I ,an ci. pl nt 

on nlrJ I fi I I re e , rand rm ' \er 
rd. , r d11 in I 

b f rk I 

4 

n 

n n 
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IIJtuurl1kc l.Jh111d111 • 

110 

tu 

p die b, l ns 1u ~ 

gclo r leg no.1do.1l 11 

6.1.1. Ou 

in pl ntc I Ill f di' Ort r, rtccr 1u.101l1k ouk I ne. 

l'l,11111! rm nt• 

\.Ill f !Jal 111 

· W 11 on, l'J 2) clle n.: 

n v r kill ndc hormone n pc 1fu.:kc re p n ,, r 

ifi c ,1 dtu in die I ,, :i 1klu , n d,~ pl mtorg r n b ·rci 1 

D1c ouksien ird ol ,yn uur (IAA) rn 111 , innig gr l i nde " er cl oo l ol ' c 

vrugl , ade, blom ·001 " ortclpuntc en gc onlik v a _uikcr k nscntr hoog is 

gc •ind (Vcrkcrk, 1957). t 11~ : Ii bury & Ro (1992) be-. 01 l,mtc drie I ktur cl 

id nli e 1:rbindi ,an ,\ n ·t n a 1enby J,~ lfdc wcrkin . Ouk ·icn grootlik 

, r 1111woordeltk ·ir .. klcling n -vcrgroting Vol 1.:11 • \: '.it. ori ll992) W) IAA die 

a n ir tr n lo ie in die llo 111. ·n Plantor 

rn 

rd dit n n dkno~pe, \\ t 

n me b vru ord ni 

ont· 1kk 1 Ill di 

\ el. r rJOm 

(V rkerk, 1 ->57). 11 .i.n auk i n in ,rugte n 

Salm 1 & 1 uru ak, (1994) aan dal ouk i n ·n langrikc rol p el by vrug. et. 

kon cnt~,,.-ie h rcik n ,. k. imum l\\Cc d en ant.sc in p rt nok rpi' e en dae n ante 

111 Jbcv II nde Hu (Hguur 7), N die n vrugonlwikkcling en 20 d< n 

nl • • hct nonnal \ toon ~cm· 1, t vJn • ad · t 

1 he \ rug dcu:i; '. ·n G leidclikc to name \' n IA in 

p,J1tcnukarp1 s1: vrugtt: word ,1 rg rt m ccn. ' grncra. ic \ an nadkn r wa1 IA 

vry t I. 
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1. 
,. 

r. 
hr:•a l.:i1pl ,, 

I --· .. rms~: 
I 

I 

I 
I 

• I 0 • I 

I ., 
I 1 

' 1 
I I 

.!. l -> -~ 

\ 
.. "I .• ... 
~ J 

I , 
t: • 

' E 
I 

,1 I 

7 
~ I ,, , , 

I I 
I I 
I 

I .. ... 
--:u,2. i i 

~ II 
I 

~u I 
4 I :,, 

0 

rar1,nok r1 lu 
•·•. 'orm, I 

I 

I 
I 
I 
I '... 

.,,- ' 
\ 

I 
1.0 I 

I 

' '1./ j / 
J/J_r --~-/---.- ----.----

,, 20 30 0 

V en anr 

I• i 1uur 7 Ouk i n aktiwi cit gedurcnde, ni I •n oniwi ·k lrng. , : IA r kg 

\'3I ma J R: I0lalc 11\ r uug ( 1 p Iii c af .. 19 7) 

IA \ sinle by part n,,karpi' en norm le , ru I , i11d gelyk1ydig mel die cinde , 11 

cldeling ab gin ,an ,elvergroting plaas IAA ak1iwi1ci1 van p;irtcnokarpic e vrugle n m 

tarlig 10c tot rugryp rnrcling. Di moonlltke oar prong , an lAA by normal vnigte is van 

ontwikkcl ndc sade , .il p hierdie tanium baie 1k1i f is 1erwyl · adknopp ,an 

partcnokarpie e ·rugte tadig d, IA a ·1iwi1ci1, twe n ogt dae na nnl v1r 

p rtenok:i.rpie e en normalc ,rn I' ondcrskt::idelik (Hguur 7A), hou sir ng v rb nd n1 et 

begin van lvergroting. 'olgens M pelli et ./. (197 ) b paal die 101ale ho vcelhciu IAA in 

·rugbcgin~ ls di groeil •mpo Ul groolll! van vrugr . Ilo-. 1,;rnpcrntuur h-1 t di..: 11\,\ 

konsentrasi ir; ru I' \'Olg n h, ahori (1967) afne~m (figuur Sl. ·n Tc:np ra1uur 

beh,mdding van 40° ,ir .th na ,ml ch I lr\A kon nfr it , n 1.ug1e, •f r t 1icn dae n.i 

anle~e verla g, o k •r ci bcnadc I. 

16 

Stellenbosch University https://scholar.sun.ac.za



o-o l'ontrolr 
~--, 110111 mp<rtlluur 

0 

Dae ra .1, . 

Figuur 8 Ouksi n kon entr i in normalc e11 ho ,·mperc1tuur behar. ' k · tom 

ten op igte van rugontwikkcling n aniese (lwahori, 1967) 

6.1.2 GihlJ rclliene 

17 

Gibberelli ne (GA) word gc: inkti cer in jong blare, onvo!w ... l! ~ de en 'n mindi.:re mate in 

worteJ,;, vanwaar dit vinnig deur die floe m P.n ilccr:; ,ta delc , n dtc plant vcrsprd. 

Gibbcrdlicne is \crantwoord lik \ ir s lcfelinz, clgrucr ~01..:k 1ph1·f ·.in t.lo!TTiansie van 

blomknoppe en sudc { ·orl,e ..::. W ,~ 11, I YZ). G1bl r'l!ien kons 11lrasi~ van snndl ' c,1 

normale vrug1e i diesclfd • t)'denc; anr e (Figuur 9.\). Vi : dae rn an1c. i u1e Ci., 

konsentra ic van partcnokarpic e \rugtc ho~r. ~1apcJli et ,1l. ,l'-)78) hN ge,ind dat t narn 

in GA van partcnokarpie~~ vrugte, J1l' groeitcmpo \'Crho0g odat be\ r.1gting nii.: na um l~ 

plaasvind nic en vrugtc aadloos et. Twee GA kon cntr •• ;e piekc. ~Oen .,5 dae n 1h.: e hy 

nom1ale vrugtc en pickc 5 en 27 dae na antcsc by par1cnokarpic e Vi ~g:c 1'" in iguur 4 8 

waamecmb.iar. 
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FJguur 9 Oihbcrellien kuw,1ci1 gedurende vrugs t en omwikkeling. 

v r m B: ro, le CiA3 per vru ( f pclli era/., 197 ) 

JJinne die ccrs1c tien dac n an1 c is konsen1r ics v n IAA en GAJ hoog in hcid.: 11 J en 

11adlo c vrugb gin el.s. Ak1iw11eitspic e van IAA en GA an partcnok l"])ie nugt vat 

a m (Figure 7A & 9 ), Die oor: prong van hierdie hom10ne i onbckcnd. Volgens Mapclli 

ct al. 0 978) sckcrc drurnpch nard 4 konscntrasic noJig vir par1cnvknrpic e 

vrugon1wikkeling en verloop IAA en GA akliwileit r, rall I m l be 1uiwing II b vrugring war 

onder kdd lik twee en ses dac na antcsc pl11a vind. 

6.1.J ituldnfeoe 

Sitokini ne word in worl tp,inll 6cpr<'duseer en in ih.:cmwct>iscls na .,ringcls \'(;rvo, r. 

iitokinicne stimule r scldcling en inhibcer ve,oud •ring. PartL:.101.: rpic c en aadu v111tPnde 

vruglt loon ·n mak imum sitokinicn kon"enlrasie gcdurt:nde die t'l'rs:c WCC:'k n;i 11n1c.sc 

, lhocwel die konsentra ic in norr.1ale nugte 20 k r h..> r is !> by partcnokarpi :ic vrug1e 

(Ma "Iii, 1981). Die ,~mpo waartccn seldding grJun.:nde hicrdt:! pl•riode b} nom,alc vm le 

plaa ,·ind, is hoo • Tien tot 45 dac ,,a ante.sc hcrcik partrnokaq il SC, n.1g1c ·n ho r sitokinim 

18 
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n rm.ii , ru le. Vol II llo { · If will Io 6) \\ ord lrnn lok \' n 

ii ·ini 1111, wu •le dcur mi ldc•I \'an '11 mer 1b lie lnkpur kti\ i1cit •1.:k 11trolccr. 

6.'I. Al,-.1., I muur ('11 t•lil en 

Ahsi icn uur (AIJA) inhib er gro i \' n cllc en ind1. l ·r f n ring van hi re, blornrnc en 

vrug1c. Eril en i 'n vlu 1igc h rrnoon wat rypword1ng II v rklcuring 11 13111 tic 1i11111l "r. 

Bogen md planthorm n is ni Ii. iologi t v&n vm,(ltc nic ma r rn s by 

f p ning ,·an blornm b 1ro ·kc w 

6.2 Kun mu11ge lnduk~ie ,an HU• ten pnrtenok rJ>i 

Plante of plantd le mag, r kil I n opsig1c \'Bil r1;,1k i op vcr killcml • PGR' • Vari tcilc 

re .. er cok v • kill ncJ oudcr fom, om ew ing, fi iologic c radium van 

on1wikk ling n \'O ding I Ill • Volgcn Wi11wcr (19 3) ,. ndcr PGR' die vl11kkc vnn 

n modifis r dit ro i en on1wikk tin in ·n 
'n kcre mar • ircgule rd 

ic van irnil I n rdic gcd chc vcr nd r in ·n 

inkput. Di k i ,. n 'n pl n1 op 'n PGR afh nkl1k , n 1cmpcrn1uur, 

(1992) Ill t 

r J Ii \\C humidil it, tyd · n tocd1cnin 
v n pl Ill nl\\ikk ling. olgcn 

Gci cnbcrg St w n (19 6) i btomknoppe ,. n gt 1 1 icn millirn tcr II oop b!omrn m•.:l 

h Id rg I kroonbl r ntv nkli ,·ir intcli c gr cir •gul rd r . Bchonddmg met 

rd k tn h rh. I word ol rL· "i11gcwin roe nde ongun 1ig i ,·ir \'Old nu 

n tuurlik vru I. ru n t, han folings i nood klik. 

l\l i , orrndc blare, ven orni(Je en h I vrug1c lc>kcn v n 1 • ho kon n1r ics. 

Gr ingulc rcJcrs moct ni op di hclc pl nt pu11 ,,, r I ni • ,in c icn kontak ml'I di 

grocipum , rd ere gr i m g b m loccl. 

6 . .!.I lntctl , ouk\irnc 

I\\, h ri (I 967) rn Ho 

, ru n1,, ikk ling hy t ,n ri 
fie" i11 (19"6) h I gc, ind d.11 ouk~i nc p. r1cnok 1rpic c 

indu 1. Bl 1\1 sc , 11 1.1111 ti pl nr k n met 1-

d1lorolc11ok i-a yn uur (4, P ) I h,111dcl \\ Ord , 1r ht:ll'r ,·r-1 •set. l11 I,;" c~ 1,;11111 c ,, 1 rd 25 lot 
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•IOJpm 2-13-cltloroft:nok. 1)pr pionic l' uur or .:11 I! 1 60 lpm 2-11,1hrl'11 J.: i-,1 ) n uur 12- '( ) 

11 \ ill, t > 6). I I' 

2- OA d pa11 nok rpi~ c v111 'IC l}du1 111.11i •c I ·mpcr 1uu1 en h(' . trnlin intcn ilc,1. 

Vol en \Viti er (lfl 3) i 4, I' en 2-, 'OA effdaid hy Hu •re rn r I II ppc oo 

b •vnorb dd r· rn,Hi<.·, kor ic (Cucwlitcz rcpo), i ·r-vrug ·otan11111 melon •c11 ) n ,y (Ficm 

mi a, I.). \'olgcn V rk. rk (1957) hct ouk i ne di dfd clf\:k, h rui,,in , bch lwc d II 

11 

cl nie c,·orm word nic. Vc-rk rk ( 1957) h I gcvin l d t B-naftok j. 

PJ\ die ,·erhouding \ rugm no r 1110ml aclc ,, rhong. \\' nnc r bog,mocrndc uuksicnc 

di aadknop h r ik , 00Hla1 tuiwin • pl g vind her, ,, rd b ,·ru I rng ond rdruk n 

11orrnalc nu groei \'OOrrg -j1 nd r dat s de ontwikkd, Ouk ienc V\:rgro t die n:rhou ling 

nugm a 101 ad, met die gcvolg J t die h v lhcid adc r r vmg fn rn 

ouk ien di funk ie van gro icnJc sa d vcrvang. Volgcns R) I ki (l !179) rnnJ dlo c vrugtc 

gcprodu c r m I ·n I m rkh. re gc,,i Io 111 40 . ,, nn~ r ic bl iY.y c m I B· 'O,\ 

b h ndd i en I lootg I I word ,in tla tcrnpcratur t 7° en 22° 2- 0 indu r 
partcn, k rpic c t rot r word db van n J , rugrc en w I o k .. r r ') p word 

(0 born < • Went, 1953). 2-NO nic b ic cff k1i f I den ho d g n n t mp r tuur 

ook I nd ni . T" b I ngrik ei n k Pr van 2- '0,\ i tll inhib ring 

rimul i,•-. n ,rugb in cl · W t n 

{19 2) Y.Ord n ltrurlikc ou vinnig in die pl n1 1fgehr ck orn ouk icnvl kkc na 
to di nin s !Jinn di J I 111 t h 

I, tem·} I int Ii out icn ·nm r durendc w rking h t. 

6.l.2 Gihhcrdlh:nc (("\) 

ibb r llicn ur (<~AJ en G 4•7) i interj truktur I' n·1lo · v,in n tuurlik 

Gil bcrcllicnc ,crb lcr vru ... 1 l'll inJu ecr pin nok rpic vru f)nlwikk ling \" n ni • 

b ruifd of onb \'rug1 ru gin el . n Wi1t\\cr, l3ukov c, Sell · Well r (I 957) 

indusc r ibhcrdli Ill' en uul,.: r rt partcn k rpi c Hu onrwikk lln lcrn)I I er 
kon en1r, 

gil b rclli n hen d1 w rd. C.,A 3 tirnul r k ·11 locnam • in die nl I 

HU hokkl! p r , nigh in\d w:innc r di1 \<>Or lom rocg 

1971). Bon l:f•K1hlu • n. ll!;l:rlf, (19 3) It I l:\llld d.u (i,\ \"Ill •IC indusec,;r met mind ·r 
rd ( • \\ hn y · Grey n, 

rn I r rot er clle .1 wdhc,·1111cnd , ru •1 • G,\J n l,1 • ouk i n 

1-. n nrr, 1e ITid dll' ,, \\01 I · 11 ~lo ntlrkc Hrkl,r'n• ,ir 

h11 rnn1 rml • II)" ran I i · n , er kur h: h rm1 nl ,11,111 dcurdJI he C: \ k n nr 11 1c h o ' i 
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r lilticf t t ouk i1:11 n II nilik o tlil.'u.J11: 11 llld I Ji nin \311 4-

PA r c tel \H rd ~ ,r 

, ru • nt \\'1kkdir1 w,11111 r d11 up oop hlnmm • 'l' puit " rd ( • iii _I.Jury Re> , I 92). 

6.2.3 Sinl til'\C itol..:lnimc 

Sintcticsc itokinicnc indu~c r p,1r1cnokarp1cs. ,•nig 1.:1. Sit kinicnc rd orn in 

kombina ·i • met g1hbcrcllicnc of ouksicnc g-.:bruik en \'Olg n Bangcrth · chr6tkr (19 .:1) 

lcv. r fon1el11rca-1ipc itokinicnc na mlik 1-(2-chloro •piridid)-3-fr ni lure ( PPU) die 

be h: re ult te. PPU in I,; mbinn ic mer GA,.7 her app I i\fa/us dam ri'ca, Borl.:h.) m r 

di kti f I at set GA3• Volgcn fl y 1 , iimi lw ki (1995) erbctcr CPPU 

bch·mdcling.s wug er rnn onbc tuifdc wa11tlcrnoc1\ ( itmllus lanatus, I um). 

Ontwikkcling van blociwy tydcn ongun tig Ir ling ·toe t nde kan vcrbetcr word 111 I 

bcnsi lad nien (BA) in ·ombin i m I GA3 en G/\M• Bi\ b handcling in komhin ic met 

GA3 i minder cff ktict GA4+7, Kinct i:I al (1978) hct n b ham..ldmg m I U in 

kornbina tc met GA4• 7 c, ind dat hlo iYt• ho , I kkc opg lo te uikers en ty el t , 1 

w I anuui d l dit I.Ii ~er p idingspa11 imilal in pl ntc ver nd r h 1. 

7. rug, t m t h -hulp , ·an nn1uurlil,;c h luiwin 

7.1 hi, ktc r be luh ing u nt(' 

7.J.I II uningb e Upi. pp.) 

ribb, II n I • Edmond on (1993) tF•t n tuurlikc in kl 1uiwing (It uningby) ert I klric 

i oen kwt kl1Ui 1 11111id:ulli, r (<.rit riurn n Golt! 1 r) \' r lyl.:. 

JI uningb} b 111iwing h I Ji• hoo IC ,·rug. cl wcr. llcunin h) h I g duri 

•an 101 blomtr 

hct. \'ru IC w I d ur h uningb) e I tuif i , h t 111 er 
ktid 

LI ur ltl'tlnin h) l' 111 lcmpcl 
nhb, 19 0). ribh t'/ 11. II 9 l hct , ind 

d, 1 h} kg lldn he l'\l·l'lhcdc • 1uif111 1 I b m~k.1ar 1 , .. ! ... ,IO!;C 1c11 di• rm.• ldra II ui nt 

, llmm I inn clrin • kon worJ nii:'. ()j • m rt, litcit 1 1po \\ ho , n di k1 111nginby hcl 
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mind r i r. gd • \\l'cm 11\'uld,,cnd ,·oor icnin, rnn 1111fmc ·I. 'n Kombm.1 ic , n 

in ckhc~tui ing en lfl1s,·1bn ie hct wu ct nic nu 111 ·n v.nc1rd1 \' ·rbcl~r 11i ·1 al l I). 

'I' t., I I Di invl l v· n ,·crskillcnd b tuiwin mctodc up ho ,·cdh id hi mmc 

( lomm .m ) en vru ! (Ci:) (t11bb tt al .. 1993) 

rih:rium 

Be tuiwing - 'lotalc Toi le 

m todc hoc,. ~ .·ct ,\f. hoe,. ~ Set r· Af-

Llomrne blomme no rin 
· tuurlik (kontrol ) 630 56 -W 553 72 28 

fro , ibree( der 551 77 23 532 81 17 
Jfcuninghy 56i 82 18 515 8 12 

· Hcuninb) 565 83 7 521 6 13 

7.1.2 llon,m lbJ · Womb11 pp.) 

B nda • P . ton (1991) h I h unin by en h mm lby b tuiwing m I el ktri c rro ,·ibr i 

,·er el) n cvind d,ll homm lbyc 11,n, tieblommc nt r ere Id b o k. Homrn lbye word 

kou 11 van die cffekti f re b tuh er v 11 gc\lo c \I.a an di bl mkelk dicp n nou 

• • llomrn lb)1.: i in raat om L,or>1mc in ·n blociwy e 1c ,;ind wa n n die ruifm I volw 

(Bunting & Griffith • 1990). ol c 1 · Hand & Cribb i1990) tecl hommclbyc moeilik aan in 

nhouding • 

.. Vrug t't met b hulp , an rn ani , • b ~Cui\\ ing 

Tro v1bn ic h Ip m I o rdrag \', n tuifrn I n 1 11:mpcl en \ 1groo1 die ho \cclhdd 

tuifm lk rrel \\ 1 op di lcmp I land (llbi · Umtok, 1994). ·n ,\lgcmcne ml.I, de om 
b 1ui 

~ kondc I\\C m 

tc b \\ rk. i om., n oplci1011 le pluk. Tro , ibra ic vir cnn, drie en \)'f 

r .... l ·k hct din Wt, le OJ I rcng \,lfl I Ill Ii llll'I , nda ki;1dl Ji ;of;, 

67.7 'o rn i.4 '1, \~rh og (llhi Hmr k, JC 94). 'fr1 , 111.1 ic vir Ian er a v f ckondc 
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•p •rk ,·a Ill' •ti,1g v,m ::-tuifmccl op die 1cmp'I. In die \\ inter en , roec lcnlc i dit bdJ 1grik 

om hloeh ) c mcg,mic~ 1 • \'ihrccr ,1,mgc i n rdra, \ an . 1uif111 d n die tcmpd nc1g , 11? 

nie pl.ias te 111d me. Oil.! dcktri • c trn ibrccrdcr ! 'dei.:trii;: b · •'') \Ord n::ib, di lu i: \.an ·n 

blumrro cpla. s so !al iu1fmcd ·orrd. u11 hdmho' l..:c H 1kum en n g d ·lie ,)p di· I mp I 

land. Tm vibra. ic i moci. aam, nrbc1dsin1i.:n ief en dt • ri I o \ n k de ian blomm • i · h g. 

Volgens Cribb cl al. (1993) mo t lro vihrn.rc ·n ,wnial kcer per \\Cek herhaal word ,Hm e icn 

Momme in 'n bloeiwy e nie ;mtcse op dieselfd • tyd b reik nie. 1olgcns Proctor • Yeo 

(1979) is dcktric e rrosvibrasie meer arbeidsintcnsid as pluk aan plciloue, maar tog meer 

doeltreffend ,vaar die blomslyl bokanr di mt: >ldraadbui , •rlcng i . 

9. Onh ikkcling an kulfo \ ·at b_ ongun ti omgewing toestand n.t r.t 

'ultiv r at die v.,nno?! het om by ngun tige omgewingstoestand!! vrug lt: el i 

bruikbaar ·ir buite- eisoen .-,r duksie. Blomproduksie en \ rug el is twc.-e pros se wal 

sensitief is vir hiue en ook direk \'erband hou met opbreng (.\bciul-Baki. 1991). Hille 

tollerantc lyne dien ·n genctiesc bron 1r di teel v::in kulti\·ar wat aangcp is by hoe 

temperature. Hitte tollerante kultivar bicd teed:- ·n beperking a gc •olg n die 

kompleksiteir van die eienskap, Jae oorcrlbaarheid (, I I 1-Baki , 1 mmcl, 1995) en i • 

in loed van omgew ing toest nde (George et al., I 9 ). driet ile •a1 by n minimum 

temp ratuur van l0°C en laer kan vrug •~t. he1 le· ·en.watbare nug\Ji.:gin.s.cls en stuiftn,el. 

b reH bare 1empel , bevrugLing en nonnale adont ~ t elmg nodig (Curirtero, 1994). 

olgcns George et al. (l Y .o sal kultivars wat by I e nagt mp rature vrug d o by hoe 

n gtemperatuur rugset. 

\' n, ing 

BD L A .A. & VER KER '. K .. 196 . Gro th, n wering anrl fn111-sc1 ot the tomato 

al high temperature. , cit. J. of AJic. Sci. 16, 71--6. 
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Die cffck v, n lro. · ·ihra ·i · en ph ntgro ircgulccrclrrs op vrug

ontwikkding van kwcckhui. tamati · 'Ff 4-&' l!n '816' 

C.S.M. van Tonder· en N.J.J. Combrink 

Oepartemen1 Akl-erbou en Weiding, Unive,s11e1t van Stellenbosch, Stellenbosch 7600, 

Su)d-Afrika 

The eff~ct of truss-vibration and plant growth regulators on fruit development 

of greenhouse tomatoes 'F144' and '816'. Fruit setting as well as yield of tomatues 

grown In greenhouses during spring and midwinter Is frequently poor l 'ue to unfavourable 

climatic cond1lions and the absen~e of polHnaling agents. The lack of pollination and fruit 

setting may be enhanced with mechanical aids and also by the use of chemical growth 

regulator . In thi::. study the following growth regulators were evaluated at concentrations as 

indicated; syr,lhetic cytokinin forchlorfenuron at 5 and 10mg L" 1• auxins 1-naphtylacetic acid 

al 23mg.L"1 and 2-naphtox,-acetic acid at 40mg.L"1, gibberellins (GA3) at 9.6, 32 and 64 

mg,1_·1, a mixture of benzyladenine (BA) plus GA.1.7 at 9.5 ana 38mg.L"1 and fomaset, an 

unknown growth substance at 100mg.L'1 • Treatments we:re applied once only when three or 

more flowers of an inflorescen:e reacheo anthes1s. Increasing concentrations of GA 

containing treatments tended lo improve fruit setti g. Unlike increasing GA3 concentrations 

which tended to lower the truss weight, the combination of BA plus GA4• 7 ten1ed to increase 

the truss WP.i~ht. Compared w,th truss-vibration, which promoted pollination and seed 

formation, the amount of fruit mass formed per seed was significantly (P-0.05) h,creased 

with GA3 treatments. However, thE cC'ncentrat1ons used were probably 100 lov. since truss 

w&ights werd relatively low. The number of seeds which formed per fruit was high.,, 

(P 0.05) in 'F144' than m '816' with truss-vibration and pplicat1on of Tomaset. When 

forchlorfenuron was applied, '816' produced more seeds per fruit than 'F144'. GA3 ard BA 

plus GAa. 7 treatments promoted (P=0.10) fruit shape. 

V:ugset en gevclghk opbrengs van kw khuislama1fes wat buite•seisllen geprodusee1 word, 

word beperk weens ongunstige omgewingstoestande asook rJie afwesigheid van 

bestuiw1ngsagente. M1;:ganiese hulpm1ddels en r.hemiese groeireguleerders 1s alterna'iewe 

melo P.s waa,mee bestu1wmg r>n vrugsr,t verbctcr kM word. Die v,)lgende 

groeiregule rders en konsentras,e., 1s 1n h1erd1e studie onoersoek: s1rletfese s1tok1nien 
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forchlorfenuron teen 5 en 10mg.L 1. ouksiene 1 nalt1elasynsuur teen 23mg.L 1 en 2-naltoi,;si

asynsuur teen 40mg.L"1, g1bberelhensure (GA3) teen 9.6, 32 P.n 64mg L , n mengsel van 

bensieladenien (BA) en GA4 , 7 teen 9.5 en 38mg.L 1 en Tomaset, ' n 011bekcn1e groe1stof 

teen 100mg.L"1. Behandell11gs 1s eenmahg toeged1en sodra drie en rn -:•Jr blomme In ·n 

bloe,wyse antese bereik het. ' n ToPname in die konsentrasie van GA bevattende 

behandelings het vrugset verbeter. Toenemende GA3 konsentrasies het trosmlssas verlaag 

terwyl die kombinasie BA plus GA.,.7• trosmassas verhoog het. Bestuiwing en saadvorming 

word voordelig be1nvloed deur trosvibrasie vergeleke met GA3 behandelings wat 011 .. 

hoeveelheid vrugmassa per saad betekenisvol (F=0.05) verho1Jg het. Konsentrasies wat 

gebr 1ik is was moontlik te laag aangesien trosmassas relatiel 1aag was, Die hoeveelhi.;1d 

sade per vrug gevorm was ho r (P-0.05) by 'F144' as '816' met tros111bras1e en Tomaset 

behandelmgs terwyl '816' meer sade per vrug as 'F144' met rorchlorfenuron behandtlling 

geproduseer het. GA3 en BA plus GA • 7 het vrugvorm betekenisvol (P=0.10) verbe er. 

Keywords: fruit development, greenhouse tomatoes, tr s-111br,;.tion, plant growth 

reg 1lators. 

• r\an \\ ic korrc pondcn ic gerig n1oc1 \\ orJ. 
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lnleidlng 

8L<slu1wing en liL'\ rui;:r;r•g i~ n, ,od,,1,1!-: Iii. vir 1, •rmul,· ;•nu],il,; ii.: , 111 "rugtL~ m-.:t ,2ad. 

Hicrdi' pm~i'!>"C i:,, , nlgcns Cl'11rg1:. 5..:011 & ~1,li11 tr ·ssi:r ( I ~K-ll .1ni.mkltk \ an 

omgewing~loc ... 1amlc. ·11 'l'ilrn,1ticblom ,, ~dlbc~Ui\h'111..I, alht c\\d b1.:-,1u,.,,,ing Jilngcht.•lp 

word dcur v. md en insekte, !n kwet:kh111..:c i l,cswh, ing agl.'nll: 1111:us1al nic lt:cnw, 1md[,g nic 

wnt bcstuiwing nrng bcpi.:rk. Ongunsrir·• umgc" ing~i.1cw1ndc \LWk nudlllig in op 

sellbcstuiwing deur morfoloi1 icsc wrnnderingl.' in blnm,<,lrukwur en d11..• !lhJOU~'iii.; Hm lae 

hucvcclhede lcwensvatban: !>1uifmcc:knrrds (llbi & Ao1.rok, 199-l). Vrugscl word rnlgcns 

Bi:nin 0995) bcskryf as die aam·ang rnn uuggroci wal saamval mi.:1 bcvrug11ng van ~u:rscll!c 

en ve-rdcr gcvoJg word dcur norrrialc , ruggroci. In ~ ,1 eekhuise word rncganlcsc of 

k1insma1ige metodc:- aangt.'\\1•nd om \'Oldmm•llf \'rug1-e1 1, l::~werk. ML'I behulp van n 

elck1ricse 1w:-vibr:crd,·r r'clec1ric hee-") wa1 dil.! aksie van b) c nahoots (Ph.:kcn, I 98J). \Vord 

1u:fmeel effok1icf na i.1,.-mre1~ oors.1..>dr,1. rrns\·ilm1-.1..: i~ b.1ii! . rh, i,:lsimensicf \\ ut die Idem 

na ·n bruikh,m~ al1ema1ief n:.iamlik chernie.'>L' groeir••guh:crJcrs vc•~k!Jif. Vulg"ns Pickm 

( 1984) is ti trouhare •n efld .. t ic,\ t: gm ir..:g111ecn.lcr behani.Jdini,!S r 1g me vasgc., tel nie. 

Plamgrocirl.!guleerders (PGR I i .... \\ el dfck1ief hy i.:,, cckhuislamatiL, .. ,igewend nm die 

lJc5llliwing~prose~ tc \ erv~mg !Vcrkerk, 19;,i). 

Dir 1s nie bck1:nd of die uri.::.1dcrhm11 i-ih)l.inicn, forchlo1 fcuu:\1 1 (CP! 1 f) b) ,L 

ondc ock is rue, rna1n di1 i~ \\ i.:I bc'ki.=nd dal CPPU die k\\ alile . \ ".,'1 •,1h•IJ1L1iwc It' 1,11n1.: 

Seedle,\S. Mu-cal Sccdli.:.li ..:n Sultaninal d1.'lJr knrrdvc:rgrntir.6 \l:tl • 1 !Wolf. Viljucn, 

N1euv.enhu; s & Loubs~r. 19~-I) pc:rsemasie '· rug:sct van wa 11!.:11 .;,• .. ,r·:n,llw: tanatus 

Ma1s11m) ,cmoog HJ,1ra1a, Niimi ..ll. h1•asaki. I 995!. rnJgr..J .. s.1 b,' kiwi. rugte (,;h:ti'.nidit:l 

deliciosa) vcrhoog (Cos1.i. Biasi, flng.ui. Mnrigi c.: Amogn1l1.Li, 199:'i) :1. oak , rugmm,sa en -

groonc van :.ippi.:ls (,\/a/us dnm1•s11cL1, Borkh.l , whl.'h.:r f.irtarim, Sansavini & Venlur.i, 

1993). 

Di 1. sintcli\J.,J.! uukskn. 2-naftidnk:.i-'1!:i) n:.uur 12-NOAl ,ml,: b1.:kcnd as ~•m1ftoksi-as) nsu,Jr 

([1-NOA) , crhnog vrugset \'an lam:.itk:. omfor , clc.lcoc-i □ nde {Hn & I fow1H, 19 '6), L'n dil 

indUSl't.:I sa:.idlmc (p:trknnk:irph:~cl ,·rugsc:t b) I,.\\ ci:l,;hui~1ama1ic:- II{) lski. l97Q; Zimmerman 

& Hitchcock. 19-1..:ll. Vnlgcrts Picken & GrimrncL 11 ~8fl) lw1 P-NOA i..lic pl'rsl·nla.sic \'rL1gs1:I 

\'an die wmaiichul1i\,1r 'Snna1in,:' wat h} 1()0 , • nllgl1:111p,:ra111ur gd,w1.:d, is. n:rhm11;;. I.· 

Naf11dJs)11~uur '1-NAA) \\.it rnlgL'n~ \\•m1cuh.:n, llrL'j .... & Grobh.:-1 (PN51 hlllrnrnrm111g by 

py11Jppels Um.1,ms t•m11r1su, L.1 intlu~\.'l!r i.'ll , mg"al b:, :.ippcl~ l!n p1.;!rL' l~Jrm ~pp.I bcperk. 
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,, 01 , ook in hicrdic ck r ·rimcrll on l rsock. In dtc 1f\\ c i •h 1d , n t tui\\ 111 1 • , rug ct 

r met h •hulp , • n •iltl ·r Ilic 1. urc Wim er, 19 3). 

Gihhcrclli n uu.• ((1 11 i• .'OOrd •lig 1r k ,n:•I er r 11'1£ ,an lfifcldn,,\\C (. uh.min 1, r•l 1111" 

>cn'.'c:ltu•ugrnn,ni• llh •' F rcll ·~•1:1ecn~llru (Canis pp.) 

( cnn ul n i:t al. I 

hy h,c t imi.1 .. m 11i on J rock. 'n I ·an i1 ini n, h n i ladcri n (B ) ri 

•ib ,clli n urc (GA,d. b kend , ir \Wbcl rin \'lll 

ovK nnd r o :... Dre llo I v n hi nii ond•r·oel-: , om dt" die li\\il ii , rt bo en md• 

pl:int •rocircgulccrd r ten I igP \'Un ,ru •on1w1ld, fin h, k\\ khu1 I, m I c rn I 

tr , ibr i I ,er I ken orn dit vir moomlik' kommcr i I chrui · le C\ Jlu1.cr. 

Materiaal en Metodes 

Proefm tcri al i in e • mel ,. n f I\\ kw• khui t rn ti ulti, r Fl ~ (D niell ) n • 16' 

w t in ·11 I hui. gcdurendc die be in ,, n 19 () le \\' I cv II n P~ fpl 

I.we k i . A kl tlin LS op 4 pril in di gla mi 

rnidd Id' m · imum en min11num lcmrcratuur 

n I J.l ·n I nd rt , din opl 111 (Marc • I 9 3) i i, 

.I - I. l 1111c ,tag I n - lrnaf.cl 

men I . gr imcd1um ,oor i ·n. Be pr, 1ing h I fcW1. cl 111 en dri <.n \'i • ,mpul per 

d , allt ng nd \' n l a hk~ .. • nligcner •i • 1ic11 per m v n di 1ocgcd1t.,1d 
\' in opli in hf'I 'l)Clik dr in• 1 uit drcinrring IC. IW • IOI (Irie c111im t r bo nt die 
b km van kke. o, planr chooh mm I \ lg ris die k nh:n ion le m loo opgcl i en 

·lotc i gcrccld uit chrcck. Die c ·r I" blociwy cs i , er\\ yd r en n d I di pl tllc ·11 Vdd re 

vyf hlo iwy c ont\\ 1kkcl lid, , rocipunte 'l'IOp, Sodr drk· en 111 cr hi mme in ·n 

hi iw ' ~ an1c e her ik h I ( Ille i. elk blom t dium \\ irt) cl n · k1 oonbl,uc na ll£1 r gchui ' 

i en di rd) i I hand lin • toe cdicn. Die 2de, 3d en 4d 

ii, L cenm Ii,• tu 

bchand ·I. ·11 Spuiik.111 ( ,O mil mc1 l)n puirpunt i gcbn1ik 0:,1 

I cn l, fn w1b1-asic en ,puithehanJclin , . oo in 'I I I I 

~ 
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falJ I I 

'816' 

l. 
. .,,rol,; Cicen ch.11 ddin 

2. Tm \ ihras1 Eld;mc. c 1ro , it rcerder (5 . ck) 

PL TGROEI- nosr , K flE\\ r-
REG LEERDER BF I' 'DE ·I. (Pr duk) 

(l-1 nd •l~naam) ml.L rng.L (a.bl .L lipc 

• ntctlc e sitoklni n 

3.CPPU s Forchlorfenuron 10 E 

4. PPU 10 For ·hlorfcnuron 10 EC 

ouk: i n 

Planofi 0.5 23 1·1 f1iel.1>) n uur -45 SL 

(l ,e1apal 2.5 40 2- ufliclok. i ~ n·uur 16 SL 

fil I elllen ur 

OJ ') 6 G,\3 z I. 

32 G1 l2 I. 

2 4 G. l u SL 

lud -

nlcn '('i ,.7) 

10. Promalm 0 .• 9.5 6- Bcn~icl dcni ·n 19 L 

l I. Prom Jin 2 3 GA4•7 19 L 

- n">e end 

12. Toma.,cl JOO Onbekend 20 'r. \\'P 

E = cmul ifi.ccrllar1.: kun. cntraa1; L = oplo bare\ lc>t.'i 1of: \\'P = hcnalb re poc11:r 

·n E\\ ckan 1 'I.! lokont rp met Jnc lilokkc cn .'.!4 bd1,inJ.:-lin ,kumbina ics i gcbruik. 

Kul1ivars \2} n \nag ctbch,ndelmg (!2) is faktormal ,,,·;1, ·n b1kdc plunt m.:l dric 

lPhand ·Ide tro ~e hll a de pcrimc?ntele ecnhcid g dicn. \l die parnmctcr. war gcbruik i • 1. 

, crkr) dcur di"' gcmidJc.:lcl , .m tro e l\H:e, clric ' 11 , ll'f I Lr plan I 1c I crck,·n. ·1Jtis1i.:. e 

anJli.t• van \iman~i• i. mi:t PRO· GL I van ·,\. \ o 11 ( \S. 1990) gt•h1cn. KBV" hy 

P-0.0:i en P 0.10 i~ back n um heh mJ •ling g~m1dJ: l1ks tc, crgdyk. 
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Metmgs 

Vrngscr ("f:) 

\ ru ct Ii.an gc •fini t>r ,, nrd u. die u,1111;.11 blommc "Jt arm:-;c n ,, ma I hi.:ruk n HU •t' s l. 

D1 l tale antul bl mrnc lll blomli.norpc m ·n loel\\.~ c I H• rr.J 11 Ld1am.l lin. 

toe cc.hen 1 . Die a.u11al \ rugic per hi 1:"I\' . c gc. c-1. 1 a~ ·n ,, ... :~enla ic an u1c 101.ilc ar11,1I 

blommc en blomknop1 c ui1gcdruk. 

Aullfal i•rngte per rms 

Dre tot le 1ntal vru I<! \\ I in ·n tro gn rm h t. i •cl ·I nad t d1 i n ntccr ·rugtc per tro 

a . Hi ·ma i!> die 1ro l-C tccll d11.- hoof lammc afgc. ny. 

Trosmassa (g) 

Uic 1r ma a ,an b .:no •md1.: trn 

•pa I en b) mi.;kaar t • tel. 

Gem1ddeld1: irugma ·'" (gJ 

cpa,11 deur die m;i a .in I di "'rugt r 1m le 

Die gem1ddelde , ru •ma· a I t re ken dl.'ur umlcr. kcic Im. rn.1 .. 1 dcur di • 11111 11 , ru re" at 

p r trn gcs l hd. re dee 1. 

Aalllal sadi: per , mg 

Een \rug van el!;1: tro cbru1 om die ,:nla:11 adc p.:r vrug re 1cl. 1c grnm cc <!. han: , ru 

i. g kic , vrugwecf·cl v·m die di g ~k ,j n die ho1.:vc1.:lhcid ad• gi:tcl. 

-audmdrks (i•.saad 1) 

nurda1 die \'rug\\ ecfscl an , di.: g kci 1 • L) du1., die bepal in, v,m die a mat ad_ pi.:r rug. 

i. die , rugtc af.-ond rhk C\\ cg. I Ii,~r&: \ 1 ug,r.us ·il I gehruik om aadir, I k. \\ uar :c 

b •ekc,1. Die v::rhoutling vru ,\eel cl 1 1 hn h •lhd ,1dl:! I 1:r HU, is b1:r n tlcur 

, rugmassa dcur di, ,h ntal sale ,, at ont, il..k I h1:1 le dccl. 

l'l-ug1·orm 

\ 'rug, orm i met b hulp , in , } I i111kk , ,1,mk. gc .:, .,111 • r n. Jml,1,;: 1 =mis, mmu; •d, t 

, t,n ·1mrrn;1n : l= '"h111: l= •ff.:n "e l11h ~imrt1L'lril· : ~=,111101 Int . 
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l'mggrnoflt! 

Vrugl~ met ·n diamdcr •roo11w as rimm. i. \OlgL·n~ Pil-kl.'n UW!-11 ·n s1,mdJanll \\:Jan·olgl·n~ 

bemark:baarhciu hepaal k:m \\ urcl. Die .1.1111;11 \ ru 1 11: " 11 hh:rdtc bLmJ.rkharc 1rom 1c he-n!ik 

hcL. i by die ondcr,k~al· lru~,t! \',isgestd. 

Flesultate en Bespreking 

·n Tende1:~. dat hoer kons-.:mrJsics CPPU. GAJ en BA plus GA4 , 7 \'fugse1 vcrhcrer he!. is in 

Tabel 2 s.igbaar. Geen bec..:kcnis.ollc- (p;:;:.o.r-,) ,•rug!.~lvcrsJ....1lle kon eg1craangc1oun \\ord nie. 

Oil mag u4arop dw dat <lie konscrm~ic wa.t in hh:rdic ondicr.i. ek gebruik b le li.1ag ww.. 

Volgt·ns Ho & Hewin U 986) word -IO tol 60mg.L"1 2-11allieloksi-c1_synsuur vir tamat1es under 

,·eldruc ·tande. a nb 'Vl!el. Ficken & Grimmet (1986} be,tcel 11-NOA ICi!ll ·n konsenlra.sic \'an 

75mg.L I aJn vir 'Som11ine· kweekhui. laina1ics ""at hy l6°C n11g1.empcruruur gckwcek wunJ. 

Ui: bogcnoemde \~rwy~ings kan afgelci \\Ord dal aanbcvdings \'ir sekere PGR' ge);pcsifi ·eer 

wonL Omgewing 1uc ndc l.!n tipc kulm ar kan du~ rl1e PGR c rcaksic beinvl,,cd. 

Geen hc1ekenisvolle, ki\le in aanrnl , rugre per 1ro . tro mnssa. gcmiddclde vrugmassa en 

vruggrootlc kon tus n kul11vars ~n , rugsrtbd1andelmgs ::rnngcLoon v.ord nie. Die koritrolc 

hct cglcr gencrg om me r vrugh: as 1ros\·ibra:,ic le laa1 :sci 1crv.yl 1ro m ss,1, gcm1ddeldc 

\ rugma.ssa en n 11 I bcm rkbart.: \ rugtc lacr ,, as. · 11 Toc11aml! in GA3 t....ons ·ntrasii! hi.!I ook 

geneig om ·n hctt.•r \·n1 set a-. 1m).vibra,,ie 1c vcroorsa;ik maar hc1 ·n wrlaging in aan111I • mgte 

per lro as,\l I.: trosm s IOI gc-\olg gehad. Bogenoemde ~\H1k GA, o1,,1.; ·ic kan moontlik 

verklaar word v. ens die r~i1 dat GA.J teen rclatii!f lae kon. cnira .. ies gebruik is en skynbaar 

,wg5e1 hi!vord..:r h m;i.1r nic ,wrm:ile groei na vnig:.el kon slimulccr nie. ·11 Vcrhogmg in 

BA plus , \ 17 konscntrasic hc1 aantal vruglc gesct Jsnok 1ro~ma1;~ en gcmiudddc 

vrugmnssa 

k.ombin.u;ie m 

hetcr Ui1 hrcrdic ondersock \\ ii dit du hlyk asof gibberdlien uri: in 

grooui: bcn.:1 

betel.1•111 \iOI IP 

\ t.'fln ~an ,;a 

nugLe \ l)nTl, 

per Yrug. 

n 11okinien · n grolcr b} clrac h~\, er lOI llie aantal Hugrc wa1 bem:trkbare 
I Di1 ,s in~1ggewcnd d.it ·r1.w· me1 CA plus GA4, 7 teen 9.Smg.L . 

05) n1t.!cr ~adc per "'rug as by die kuntrnlc ge, <irm hl'I !Figuur 1). Die 

om cnd0..,cnc honni ne h! produ:,.1.:cr het \\uar::.k1uhk m .. egcwerk om gmlcr 

Volgens Vcrl..l·rk (1957) k:m vruggroonc gcl...l!ppcl word aan dir. aantal !;aclc 

Die .c1.1dindc~'>\\,1ard Jt met lru ,ibra-.ic \'crkry 1s "'J!. bclckcnisrnl (P=0.051 l:wr 11s al 

dric- die G,\ 1 hd ,mdcli11 . Teen£ lrn11.L I h,.:1 G,\ 1 n bctd,l·nh,ol grntcr saac!in-11.:k:.,Hmrdll 
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,I d1 nd •r heh ml •hn •dud, u11 c ond r 8 \ plu G \J, ; h 9.:'rn •.L 1• D1 I • 

, rh ud1n ,,1 I le b) UI d.1 ;• d,11 

m ont I cling b , unk I d u,d I tu,rn I cl(ckud n.:i . t m1 

b tut m n he, ru 1mg kan pl.i , in l. I I ko ffi icnt 

~ < rd, d,11 

, crkry II t 

-t6c;;)moontlik ccn ,.iria i·in,·ru• r 11c 

Tab I 2 Bclumd ling. 

1. :mt 1I ,·ru te per tro • tro m 

admdcJ..: en -.rug\"orm 

, cmidd IJt , rugrna , nag-

1,o . Gem. 

Bl lAJ DEi G m \'ru a 

!gl 

36.07 

KH\'(0.101 . h 

ntal r 1 

' lndekS\\ 0= rmd . 
mid•l Ide h l.'11 I 'c loctspcih: 

olgcn V rk rk (1. Si \\\1rd ,1u i n 

en be\'rugtm pla mu. H1erdi ver nt oo 

Vcrk rk (19 71 h I rugtc m I n •rotcr ·n k tnl!f, rh udm ,rngrn,1 a lot JI 

a o n r t •r , ru C\\ 1g. 01 gen•id d le Hu lin •. no 

m T b I 2 :i •gcto n, 1 h r111,cr hkm 111~1 1 r ru tbchand lings. 

I 
I 
I 

- ----- --- -

Stellenbosch University https://scholar.sun.ac.za



7 

lh wcl gccn rckcni \'Oil · killc in , ru ,. nn b P=0.05 a11 • 1 on kon w rd nie, i 

,. r:; ille wcl b • die P=-0.10 1001 p ii g vind Tb I 2). Bt:h I ·ctr v1br i h I 3 n 8 

• lu G 4•7 beh ndelin I r ur me r imm trl c ,rugt I 

le er. 
nn an 'le n n .. 

·n elwcrking tu n kullivars en \'rug t h ndeling h I dii: 11111 I de I per vrug 

onl\ i ·kel h th !n locd fFiguur I), Bet cni lie ,crs ·illc 1u n kuhi r 'Fl '4' n • 16' 

besUJan leg by en ·ele ht: 1and lin . Tr vibra ic en Toma I b hand lin~ h I be tuiwin 

en e ol lik a d nt ikk ling by 'Fl4 · bc1ekcnis,ol m r g slimul er by kulli\'ar '816'. 

CPPU (5mg.L 1
) h I c n invloet.t op 'Fl-'.i' g had nie m r andvorrning by '816' 

ges1imul er. 

200 
8 10 }-4 

150 

,:, 100 

c'1 
50 

0 

Vrug .. etbehandeling 

Flguur 1 \Vi clwcrking 1u en kulti\' rs en nugsctb h nd"ling 

ad per nu (g.s d 1) 

Gevolgtrekklng 

• F144 
CJ816 

invl 4 ? di nl I 

Tro ,·ibra ie dicn ·n cff ~·tic,, m lode om luifmc lo r Jrag n 

V"I en Vcrl....,rk (19 7) ,·crhoog 1ros,1I r ie die h 1:v clheiu ndc per vru , wuggrno11 •, 
1uiwing IC b vordcr. 

oµur ng n k,, li1ci1. ng ii:n 11 tli l>l mm in ·n bit i" 

----------
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nre mm,1 tros ibra ic du. ·11 ,.J 1 

arbeicl int n id. 

kc r ht rh,1 I \\ c,rd r , 1hr i~ 1 Ju ha1c 

Di· fcniclurc -tip it kmicn, for1.:hl If n ir-in en 11 tc111.: c ou 

naflidok.'ii- ) n uur e peik , an 1 

\er kill ism l hicrdie t, h nd ling 

aar k) 11!1 • Gi.: n btt cni II 

r ry ni • \'ol " , ~fo · J-lc11, in (19 6) i mt ·ti · e 

ouksiene d 3rvoor bekend dill dil aadlosc (panenok rpic c) , rugonl\\ ikkeling 11mul r 

indi .n dit ccn die regte kon. cntrasie 1uegcd1en word. 

W ar G 3 toegcdien i wa ru •,e klem ten p tc daJ.rVan dJt dil:! vcrhouding rug eef cl 

te n or aan!;il ·ade hoog wa.s. olgens Picken (19 -t) ,~ tm::ilc Huggr ollc 1hJnklik ·an clii.: 

rd ni ·. Volgcn , lpclli, Toni, adino 

· orcssi (I 979) vc1 hoog die kon · nlra i G in Hugbegin els na antese \\ at vinni e ro i 

van die ,rugbcgin ·cl roorsa s g volg van hicrdie, innigc -.:crgroling vmd bc:.,:rugtin 

nie pl lo ·rugtc gcv( rm. • indusc, r du on r 

om die aantal sade p r Hug tc, ••hoo . Diep 1lc, · art G 3 in hierd1 mJ bn.11k 

is was w ar.;k nli · le la~g. Pr malin, ·n inr tiese sit kinicn (B } m k m in ie met G ,7, 

het vn.ig1e met ·o grater a ntal ad a ok mccr bcmJrkbare rugte in \ ~rgd_ king met and er 

PGR' gdc er. 

Die vcr k11le tus.cn kulll\ r F144' n ' It>' lcn op igcc an am I :I p"r ru i in 

oreen c mmin mel 1apclli, Fro . Torti on: ·1 (197 e bc\'indmg .1t r 11lende 

planle ver killend reageer op die 1oed1enmg \an ili elfde chcmie c mid<l I. Uir h1 rd1e 

11dcrs e i. dit nie moontli om p • 1fi ki.: PGR'.s uit le . under wat b id~ vru cl en 

gemidd ,Jcte "rugma b ·Lekenisvol cr t 'r I cl me. Vrug orm kon \\ I b t kenis\ol 

(P<0.10) ·crbctcr word aar GA3 tocgcdicn i , self!> ul w di· kon enLrasie , aar;k nlik te 

laag. 

Verwysings 

BERTI ', .• 1 Q~ o, ct frui t . c l in ind •t ·r-

111ino.11c grccn'.1c 1 .,t t ma .i • • 1111. Bot. 1-. • ri_: 

& 1 l C,, •lZI. E .. 1995. lfecl of a 

c_ 101<.ini l ( Pl' ) n , i' llit (, c111:, ... d, it iu ,,} ,·ip ning and. t re 

hf .. 1 ta {, ,tic 379, 421-428. 
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GEORGE. \'.L., 

II II. R \,, 65- 4. 

H Y , , Y.,, II 11, Y. I, . t • 5. nth 11c ) t kinin l 12 hi ro- •P rid I). 

-•Ph O) lur 

i. 120( l. 1 9,- 00. 

110. L • · I rE\VITI, J.D., I 

i •ntil1c b 

2 l-23Q, 

cl 1d in l..i, parth 11 i.: rp) Ill\ t nnd n. Am~r. 

J.Rudid1 d .• 

Vt:111 I, Ch,1pn, n ~. II II Ltd,, w Yor , pp. 

!LBJ H. • BOZTOK, • .. 19 4. h effect of 11 fer m t1 1s, -nbr tion duration on p lli

n tion and fruit ct of gr1: 'nhou c gr wn 10111. 10 . ,ktu /Jortic. 66, 7 -7 . 

RES l. .P., 1 7 . Rclati 11-hip bet t.-en ·t, 

development and cth iii _ of growth re ulatn in I mat fruit . Pla111 · Cell F ·,y,;01. 

10(7), J 28 l -1288. 

M PELU. , I ORI'l, G, R DI 0, 1. · ·01 E I, G.P .. 1979. Effc I of G 3 on no 
ring rid fruit- t in mut l f lllrn t . Hort Cltll c 1 6), -; 3 -7 7, 

in grccnhou c tommo · in uth ri a. D t. ron III nd 

h. 

PI Kl~ . ,\J,F., I 9 4. re, iew of lli11.11i n and fruit t 111 tom 10 (lycvpe, 11.::011 cscu/e11-

tum 1i11.) J. flort • i. -9 l , 1-L 

Pl KT • • .J. •. · GRI f H:."'l'T, 1., 19 'two fruit 11ing rt 

and qu.ilit) of 1omato fruit m gla. hou in inlt:r. J. A<n<r. Hn,t. · ,. 61 2), 24 -- '-0. 

RYLSKr, I., 1979. Fruit ct an d \ I pnwm of s 1:d d. nd ccJI • tomato fruit. under 

dive regime I h:1111-' r tureand pollm rion.J. A11 r. So. Horr. "· 104(6), 5-83 

AS, 1990. J\ I I \'I user guide, er ion 6, r urth 1.:dition. olum1.: 2. S In titurc In . 

SA C mpu Dnve, r), ' rth C rolina 27513. 

TAR1, Rl I VI 'I, S. VE I UR •• 1., 1993. PP i.: ntr ! of fruit mnrpho-

gcn i ir j.)plc. Stie1111a Jfort -:H4), 273-279. 

'ERKERK, ~'., 1957. Ii pullin 11 n of 1orn;i1oe . i 1t•rh. J. of A 11h. S ,. , 37._: I. 

ER, 1EUL !, • J.B., DREY ~R. 1. GROB!. ~R. IJ.. , 995. A guic' 1 the use of plant 

row1h re ul nt, d1.:fohams ntl di.:s icum , 7th ct.In. Dirc~1or ,lf II\ 10 1-.: imp10\ ·mrnl 

ml agricultural protlu1.:1ion re omcc • r •. A. 

WI 'ER. S.11., 1 . Ve •ctable In. L.<,. 1 1 1 kcll led), Pl 111 10\ 11, rc 1 ula1111g h mic 1:-, 

V 12. ,~ 'Ir ·. J·lorulJ, ·I\, pp. 213-~21. 
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\\ 01.F, E.F.11., \IILJQ ~1 ', J •. , IE \\ E H YS A. I O U El{, J. f .. i<J 4. The ffr ·t 

of for hlorf nuron on I un h qualit m tul le 1 . Int . . 11p. l'abl · Grap P,od. pp. 0-

ZI. 1 rER 
mg rutl 

111t.111 in se 111.: tom • c . / ro . Ame,: <. lion '"· ~ , 
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Di• ffck an plantgro ircgul · ·rd r op huit ·- ·ci ·n k · khui • 

1. mati • 

C.S.M. van Tonder en N.J.J Combrink 

Departement Akkerbou n We ding, Universlte t van St II nbosch, Stellenb sch 7600, 

llld·Afrlk 

The effect of plant rowth regulators on out-of-sea.,on production of gt enhous 

t matoes The yield of greenhou tomato s produc d ,n sprin and midw nt r f low red 

by unfavourable environmental conditions such as low light intens1t1es, shon photop riod 

nd low temperatures. The5e factors hm,t photosynthesis, fruit setting, pollinauon nd th. 

pr ductlon of viabl poll n. Pl nt growth regulntors mia>' be sprayed on inflorescences to 

counterac: low fruit tt,n and poor fruit development und r winter condition·. In th s study 

th followin growth regul tors were ev luat d t cone ntrat,ons s ndic t j; synthetic 

cytokln n (CPPU) nt mt.L 1, uxin 1 n phtylacetic cfd I 1 ml.L'1 nd 4-

chloroph noxyac tic cld ( ·CPA) t 30mg.L·1, bb r lhns (GA 'ProG bb 496' nd 

'SupaG1bb L' oth t 1 ml L 1 nd a ml tur of benzyl d ntn ( ·BA) plu GA 7 t 1 ml. 1• 

Tr 

t1f n ,ri11nr 
r,plled one or up !o thr e times succ ssively wh n thre or mor now r 

ch d anth I . PGR' CPPU, 1-NAA, 4-CPA, ProG,bb', 'Sup G1 b' 

and BA p!u G~.7 applications induc lJ bell r y1 d by Iner 

we ghl. Synthetic auxins 1- AA nnd 4-CPA Increased the v rag fru,t w igtit 

tru 

s th 

numb r or fruit with diameter b g r thar, 37mm but lso ncreas the p rcentage of 

malform d fru,t. By increa~in thr.: numb r of 'ProG1bb' ppl1calions to two ru I ze 

Increased. One application or 'Pro 1bb r;:1 A plu GA4 , 1 t1mulat d ti ma of fr,1I1 

ti ue per dP ,elopmy seed more etr ctivoty 11 n two or 1hr mo 

pphcations incroas d nl mb r of d pN lru11 without rm,1,1 rtion I lncrea In frwt 

weight. Three applications o• th, mixture BA plu GA ., w 1h ti st tr atment inc It 

improved fru,t s t, increased tnt:J number of ruu ner tru s, ,ncr a ed trus we, ht nd 1n1,1 

size without ny detrimental effect on fruit h pe. 

le opbrengs van kweckhurst m, tI swat buite-sc so :, ~rt ou word, word be r :o o d w 

,:nguni;t g omg w,ngstoestande oos I e Igint nsIteI1, kort lotop rod n lae le 
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V rvot ns word fotosIn1 , vrug t, h stmwm n I prod, k I van I w n"vatbaro 

stuilmeel be rt<, Bloo1wyses kan m t ptantgro Ir rder (PGR1 b pwt word om la 

vru s t n w k vrugontw1kk •lin gedur nde wmterto stancf te oorkorn. In h1erdi tud• 1 

di vo!g nd roeIre ul re rders en kons ntr sl s ond rso ml Ii sttoktn n (CPPU) 

t n 1 ml.L 1, ot1k I ne 1 •n ft lasyn uur ( •NAA) t n 1 ml L 1 4-chlorofenoksl a yn uur 

(4 CPA) teon 30mg.L 1, 1bb rethensur (GA3) 'ProG1bb 4%' en SupaG1bb 4SL' b d t en 

1 ml L 1 en 'n meng5 I van bensielc:den1en (6 BA) en GA4• 7 t n 1 I.L '. B handehngs I 

een tot drie maal agtnre nvolg nd toegedIen sodra dri n meer lemme 11, n blo Iwy 

nte b r I ne . PGA's CPPU, 1-NAA, 4-CPA, 'ProGillD', 'Su Gibb' en BA plus G ,7 

dri m al toegedi~n, het trosmass wat as n a ndu1d1ng van die opbrengsp<.itensiaal 

beskou word, noem nswaardig verhoog. S1ntet1 ouksi ne I •NAA n 4 CPA h t 

gemidci Id vrugm 55 n ook die aantal vrugt m t 'n d ursne rot r as 37mm verb t r 

alhoew I me r elobde en gepunte vrugvorms voorgekom het. n Toen me v n n tot 

tw e bospu1tings met 'ProGlbb' h t vruggrootte bedu1dend verbeter. 'ProG1bb' en BA plus 

GA..7 het di mas a vrugw P.f el w~t p r sa d ontw1kk I h t, m r t1mule r ind1en dit 

n m I to edIen , , m ver elyk1n m t tw n dne bespu1t1ngs. ·n To name In 

aantal l.iespultln s het gepaard g g n met ·n toename In ntal sade p r vrug son<" r dat 

di mas ~ vrugwe f" propor Ion I to h t 01 m ng el BA plu GA,. 7 word 

nb v I nngesIen e pu11tn s d1 p r nt sI vru t, nt ' vrugt p , tro , 

trosmass n vruggroo t b I k rn vol verb t r 11 t sonder en g n d hg invlo d op 

ugvorm 

Keyword : fruit d v lo m nt, r nhou tom tc s, out-of•s son pl nt growth r gula1ors 

rd 
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lnl idlng 

I 1c k<1mm11 

nh id 

ho •lh 

111 mkli n (11 

1ndl\ idude , rug r CJttc 

bq I dr11r 

lln gwtcr d1 B rntal \ na h.: I r 1rn • h 

na tc 1 ·r 

(19 5) , •rd di 

n imhr kl 

Vru cl ·ord ,olg n Pi~kcn (1{8-l) •·1.klin1· r die hn ·c lhlid bhmm 

norma I b r ik ·n vcrvolg ns vrugte ·ct m I ·n hunarkhar gr lite. Tumuli,· w,11 bun -

·eis< ·n v •r ,u word, proJu.secr bl nrn1c c<lurc1 Jc [Jc 11 n 

me ta! ouk ll mp ra1uur. ord 'Cl"\ nlgcn 

< Ill ·mg. lo tandc. Volg n C I\ crt (1 73) nJ f Ill int sc L' p rk m l I hizmrcnsiteit 

o k koolhidr .. atn.:sen•· ~ al uiL cpul ra k ,, n lang nagl . L:i 1empt:>raLu1 ~p r di 

pr duksi , n le ' ns,atbar" tuif:nccl. Volgcn. J •or e. r (198-4) \\Ord 

vrug:et bcr, rk m I n gt mpcrature \\,al buill• 1 Ii \ olg n Picken ( 19 0 1 

l lom- n1w1 him tnl r ar 1 •I,, rte a11r1 

f(l 'I, 

be crkte a,; imilar 

pl 

c mete de , ord in , µa Ill rug I n UIIC 11 

r. 1 ,tgcn Pt ken Jrim1 , t 6) , t ru1k 

(J GR) in di h p om r. Iii rdi m dd I 

•un on k tbare 11. a rdc w nn r hoe en luc kmperatuur , '"Ir rk m r vol 11 

d!ckticl 1ydcn lae ligin1t.:nsi1ci1 h , y 111 '. Vir uk. ' md I R' 

·stuifdc plank, under da1 ·n \ rlk 

· \! 1 11.on (19 2) "·roor a1k 

an \ ru kw 1h1c11 rva,1r v. ord. 

n' ·r n " rand nng in 

111 ikk -ling in die pl. ntd d of -dd \\ a.ir roe cd1cn. 'ickdl (19 2) hc\\c r .I 

inktic e kk • ,n ndo n hormon 

t r I p d1 · h Ian In n onJcr o k 

Htn Kin 1. Hurd bi •, P.mnen1i r • 1ai11~r (IQ7 ') 

ontv. ikk ling v, n blo iw). c hu Iii! van pikale •r 1. Vt1I •~n ine1 r al. ( 197 ) modifi · r 

·in1c1i · c grucisl \1..: d1 · \ •r. pr 1d111' an a . 1n1il.11c binne d1i:: pl.ml. 

In hicrdic nd r 11 ·k ord d1 • ol 11'd •r 1 ,1,; n,1,11nlik: di· ur a I ri\ at 

si11kim·n h11chlorfonuron ( Pl ), mt·ti ' ,uk h.'nc 1 n,1l1iel1 n 1111r (1- ,\) en 
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l' I, g'bh rclli n urc (G, ) 'Pr G1hb --1 c:' en ' up 1bb . L' 

a"ook ·n mcng cl , an ~11ukini1.:11, b n idudc1111.:n (6 BAl en OA 4, 7• Die do I un h11.:rd1 

lh H.I l'GR b h m.lclin n 

rb tcr. 

Materiaal en Metodes 

Die ond r ·ock i ut1gc ·o r m n pl Ile ·tonnd •cdurcr de I 9 p die plaa r )C D nn •, 

di tri 1cr-P,1 rl. Proefm,11 daal 1 • v1:rkr uir ·n \\ int ra,mpl r11ing, ku1!1 ar · Shirl y'. ie 

gcmidddJv, ma~ imum en manimum l'mp•ratuur a ook re nvul gcdurcndc hi rdi 

ondcr o k (Au u ·tu rot v mb 1) word in l'abel I aam cvat. 

Tabcl l foam.lelik e 1.:111idddd (G'I -, m k. imum (G I, , 'T) en minimum (G. 11 ) krnpe-

r·11ur 10k gem1ddeldc re nval p r d oo. 1 r enc m m die di rrik Pa rl 

USCW, 1996) 

IC 

Br I gra, d 

(I 96) 

Augu IU 

No\ mh r 

16 .• 

I 7. 

: l l. 

: 3 9 

: I, 52 

B Ian 1 

Imm <l r, 

2. 

L7.-:I 

21 5 

22.Z 12 .• 

n I nd. ard vo ding oplos ing ( f rec, 19 3) "ord gcbrmk wal , ia drupp •rl n an 

n cimcdiu111 ,nor I n 1 • D1" hoof tamm 1 \Olgen3 

die konv n mn I m tuJe op• k' en I uitgdH" •k. CJ dun:nd c.hc •r 

sic kt tid1ccr m t h hulp v m pocicragiig' ,, acl en plaa •hchccr met k, n• n ion le 

in Di · • · p 29 Au 'll cu c11 daaropvolgcnd di h\ d 

op 5 plcmbcr, dcrc.l k1ob 'rte puil odr dri · 

en mccr hlomme per bh1ei"') pui1k,in m 1 ·olum \an 600ml i.:n fyn 

puitpunl is g bru1k < 111 blu 'I\\ ·sc\ uf ond rlik I h"nal. ·11 Wi: •k nadal die er I h . puiltngs 
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·n ,crd r twc cd1cn m I ,crl p-. 11 ·n · k tu cnin 

c~ l"Vru lei op31 co • 

Ori pl nlry (2 kan1ry en ·n rmdd Ir)\ ,1, 

·11 Kontr I h h'm I lln 

er I i ni ( r I 2). 'n Enk le pl nt m l ,., r b and I Ir 

( ) 

fakl ri-• 

rim •nt 

c nhi.:id cd1cn. Al die p ram I rs i \'er ry d L•r d1 cmidd Id n lro e n. 1 · , dric • , 

i r p r pl Ill IC r ken, 

r b I 2 n 11ing v in vc: ·ill nd pl 111 

tiv , 'Shirley' I itc 

DEii 

p 

REG LEERDER 

mlL 

2. CPPU 10 

• Pl nof1 

Gib e~ur 

32 

lrladc-

7. Pr m tin 19 

·n F tori !mod I m I bcl 

bch nd lin ,. u kon1r I , i uitgc\' 

ul rdcrb h nd Jin 

DDEEL 

fon:hlorf nuron 

•Chi rofcnok i- yn uur 

G J 

G J 

1 op I m.1ti ul-

6 11 ( A.,, I Y 0) g d •n, 

tc v rkrJ, Die o rbly\l.cnd c •n H ·hciil ~r au i 111 1 I hulp , • 1i n k<'ntra ,· .. rkry. 1 n 
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I bd 3. KB 

crgcl)k. 

by P-0.0I en P-0.05 bcr n om di • I) l1c1nd Im g mid cld le 

l cl J 
rirn 111 , 1 ir plant r ire •ul _rd r -

h nd lin op k, klmi l,tn1a11 'kuhh 1r ' htrl y' 1 pa i 

Hchand lings 

Fa~·1oriaal: 

'I 01 al 

Meting 

PGR' 

A nlal 

v. 

2 

18 

( 17) 

5 

z 
10 

56 

rug cl n g d finic r w rtl d1 nl I blommc 

Oic 101 le uanl I I lomrn en bl mkn ppe in · 11 bl 

norm 1 b rctk n , rugrc t. 

: g 1~1 , n.Jat b h nd lin 

i;d1 n i • Di antal vnJ"I p r bl iwy cg •t, i a~ · 11 1• r cn1a ie n di r, I le a111,1I 

hlomrne n bl mkn Pl c uitgc lruk. 

Anmal 1rr1 te per lros 

Die llllalc u Illa! \'ru IC ~al jq ' n Ir c,·om1 lwt, i gel I nacl I nL en rn er •rug1 ix•r 1ro 

o gerl'ed wa . Hi ma i · die lru e teen di • hooLtamrn afg n •. 

Tro ma u (g) 

Die lro ma a , n bogcn0t:mtl tro c i bcpa:tl cl ,r di• ma~ a~ \ , ii ic ru 1 • p r tr 

bcp~ I en by rnck,1ar 1c I I. 
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Gcmidde/d• imgma " ( ) 

Die cmiu hi , m mas <l I I l t k n d ur die ndcr k 1 • rr ma 11 clcur aautal ·rugtc wat 

t hcl, re k I. 

Aanwl ade p r \rug 

Di gro t tc oc :ir rug ,an elke 1 , g , waarv n d, ,rugw cf I\ n ie a d g kci 

i en die hoevcdh 1d a get I i 

Saadindeks (g. marf1) 

'o rdat die "rug ·e f el van sadl! g . i i . tyden · d11:: b pdhn van 

die ·ru 1tc • f ond r1,k ew cg. I Ii rd1c ru mas a is m 

bcr~ken. Dae " •rht •iding nu lhcid r vm 

ru m. s deur die a ntal . ade wa1 ont\l. ikkel h 'l tc d d. 

pc: vrug. i 

ird 

b r k n d ur 

Vmgi·onn 

'rugvonn i ard -e, Jue r naamh ; I ni , ormcl; =g 1 b 

,n imme1rr : el l, t- ffcn• lob"· ,mmctnc : 5 1mm ui 

,uggmotte 

rugt_ me ·n 

bemar 

het, i by die ond rs "tr 

R sultate en Bespreldng 

7mm, i 

nl 

tel. 

i'1c n ckcni II, • killc in p ·r nl 1c rug~ r en 1an1 I vru t per ,ro , k -~ angctoon 

h P=0.01 en P=0.0 nie (Tabel !}, ·n A ndcn 

, eglcr \l.a1Jml!em >ar n amli ·11 tc cname in pc t'nl 

1t1c1 C 'PU, l N, 4, toon 'n 111.,111 

be. pu:1ing . 

1c , ru cl • an en na ,,, e 

in r, r q \ i•ic , rug cl ,. e n , drie 

n:r. ltg · do. 1 \ n 15 tut 50dpm · .1 

ink ' ·liub c.1 \'Cid. c tand aanbe\'ed vir b 1e1 vrugs 

Wa r di i 1t~li irok ini1;n. PPL 3 1,, • en , "·1 gtc>niiddel •:rugrna .a 

D•: g rn1ddddc ru ma a 
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1 Ir _ma , .• n Jn t pm1111t m r PP \\ 1 I bcr em ,01 gro1 r dtc I,: nlrol . 

n avini .. 

'G I , .1• n R d D Ii 1ou ' ppcl 

,, 11 i ,: ru •r (A rinid,n d licw u) ( o 1 

Pl'I I hcl n 

roo k 11i • 

h d het. G n 

\' rkry ni . 

·n fnam in di• 

b h ndeling her c r r gror r tr m 

7mm op lcw r (T b I 4). 

Di tr sm n cmidd Ide 

(P=0.01) m I die-. n nd r P R' 

h l\'l'U ')It ber keni ·ol 1 

f' R'. ol n 

gev 

nt,1I de per ·rug 

B id bronnc \'an GA3 h I nic v 

B 1c nl vollc to n me in an1al 

in h1 rdi 

n vru orm 

Bri ,lli, rig, 

d J r Hu , 

Ill I b puilin 

). 

n -, rm 

ou.inl-

0.01) r 1er 

I dri die -CPA 

m I -CP 

n i nd r 

midd Id m 

t n ni . 'n 

' r 'ProGibh' v n e n n twee 
1cnin is. Hi rdic ,·cr.k1I i cgrcr ni by cmiddcld" vrugm 

m n m g du \\ n ·n r , llig •root 

om l m h I. I dn d1 'ProGibb. h nd Jin 

' up Gibb' h t •e1111dd Ide ,•ru,,rna 

I.Om 

ol en 8011 

n1 1 4-CP h h nd I· 

37nun) 

nd Jin• , 1 3 

•nkd puitin m r 

n di1: k nrrol I , I ,·er ldl lh ~ I 

,i\ 3 Hu le m I m111d1:r II en 

In hicrdi I nd r o k won! I><, no mclc 

dcur id" •p Gal b' 11 'Sup Gibb' \ r bcrck t11 ,01 klein r '"' m .a 

her 
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Tab 14 BchJ.ndclm mid 1 001 1 t ,an ,m 1.n n1 I ,mgteperlr , rro ma!i 

gemidd ld , rn ml' a. Jc per \'OJ • , ru , 

fros-

BE1 D G r UC 

l.iO 

2. 0 

I.Ti 

2. 3 

3 77 

71.22 3.53 

27.74 66.77 ro-
571.73 10· .o 3.60 

104.20 3.63 

3.53 

3.77 

3. 0 

2.37 3.97 

2. 3 4.00 

2.23 3.97 

203 3. 3 

160 4.10 

4.00 

4.00 

5. 3 

11.1168 

n behand lingsgem1dd Id b} l n - "a I t pct IC 
r>c 7mm 

(l md t 5=s1mmetrie ) 
z delt GR· ( I. • 2 en ) 

Stellenbosch University https://scholar.sun.ac.za



.0 

U pl J P ,..7 h t tro ma a n vruggrooll b t k nt \OI I, 1 1 ne m w ar die aa111;;! 

cdi nin0 • t n tot drie hoog i. ric lo i nm md BA pit G 4,7 hct ·n 

betckcni \ • ho r trt ma 

gc1nd11 c , 

·n \ i lwcrkini:; tu en .i nt I b puitmg 

be nvlo d (Figuur I . Di ·on1role b hand ling h I ·n 

'Pr Gi b' eu 8 lu GA 4+ 1 el diem 

ru IC 

b tck nisvol 

dindck \\ rdP. \ .. n 3.46 g. ad 1 

rugwe f I \\:ll p r ad ont 1 ·kcl 

h t b ondcr cerk gcstimul er, indicn di1 I g c n ma I toegcdicn i . Die 1erk afname in 

vrugwecfsel wat p r aaJ geprodu,eer is w r I ·ee en drie ma I be purl i , i waar kynlik di 

evolg van ·n gepa-:.rdga. nde totn me in aant I s de per ·rug onder dat die vrugma sa 

dienoor enkom tig I enc m het ff b 1 4 . 

KBV(O 01 ) • 4.357 

2 
Aantal toedienings 

CV .. 45.72 

----------------

7 

3 

PGA's 
•CPPU 

•1 -NAA 
•4-CPA 

PAOGIBB 
l□SUPAGIBB 
t:.BA & GA4+7 

Figuur 1 Wis ·dwcrking tu en 11tal bespuitings en plantgro ircguh:i;rd .rbchandeling w. I 

oacJindck w arde (g.saad 1) c'.i.mlocd hel 

Betekcni voile vcr kille tu ·n die kontrolc n PGR bchand lrng i verkry met b hulp van 

·n kontra waamke dre vryhcid graad vir kontrole h handeling bcp 1al i wat me in die 

ra1,;1,.,riaalmorl I ingcrcken , nie. Sien Tabd 5. Iii rdic kontr.i. te dui cg1er ,h. p dat PGR 
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bchamlelings ..-.el ·n heh•k..:nis, llllc dreh op 1n1sma,sa. gL·midJclrlc , rugrnassa, aantal s.1de 

per vrug ontwikkd en uugrrooue gelo m he, . 

Tohcl 5 ·ri Vnorslclling rnn be1ekenisvLille kon1ra~1c vir kontmle ,·crsu~ 111 die hdrnn<ldings 

&!> n groep en onderskcie \'Cr.mderlikes 

KONTR,\S (Kon!roll• u·r~u Hehunddlngs/ Belm1lleling ·gerniJucldc~ Pr> F 

Ver:inderlike: f Konlmh I PGR's 

L Trosmnssa (g) 250,-15 3Q7,](J 0.0095 

2. Gcmitldeldc vrugmassa (g) -H.46 62A6 0.0088 

3. S.11fo pii!( v1111:1 (g.saad· l 20.03 W.J3 0.06S7 

4 Vruggrootte ·' l.70 ),Jo.IQ 0.0016 

x [ndek w ardes(l=mi ·vonnd 101 5=simmetric.s) 

11.:ievolgirekklng 

Alhoewel b handelings mcl PGR's nic not:m 'nswaardigc \ t.!'f kille in die: pcrscntasie en 

.inntal Hugle per tros g . ct gd~wer hc1 nic, ltd uµl.Jrcng porcn i I wcl tucgen em. 

Tro.r;mass,1 k 1n us a □ mluiding ,·an npbrt:ngspolcrt i.t..il bi: kou \\ l)rd. PGR 'l. CPPU. 1 :A • .: 

CPA, 'ProGibb' asaok ·S11p:.1Gibb' en B:\ plus G1\,1t 7 wat drie maal 1ocgedic11 is, net 

lrosm.1!-'-a of le wcl opbrengs bc!Ckcnis\ ol verbct~r. S1nlctics,: ouk!>icnc 1-NAA (!fl 4-CPA hC'l 

,,rnggroone en gcrnlflik ook gcmiddeldc vrugma~sa , erbt'lcr. Ouksit:nc :..1ir1~ulcer 

st!ln:rgro1ing en volgcm, BOng,.-r-Kibler & Bangerlh (198~) figurccr sc1'·1.:rgro1ing mecr 

promincm as sclcJeling in vn.1g1c vanaf :1n1,•~c 101 vulwasscwordin0. 8(;h,mdcling met 

sintclic.-.1! gibhcrelliensuur 'Pro=:ibh• hcl die UUJU.1I sadc per \ rug lac1t toem:cm met 

toencmcmJc be puilinJs. Tcrsclfdertyd is gcmiddclLh: \"rugmassa ook ,erhoug. Volgens 

Picken O 984) is ~aad(ml\l. ikkding vcrwa111 aan i.lk• huen~clhcid bC$kikbare assimilate wat 

cwcredig oor al die . .idc versprei word. Tocncmemk :uni.ii b<?~puirings rn~t 'ProOibh' en BA 

plus GA,1.,7 veroorsaak ·n \'crlaging in die vcrhoudmg \rugwedsl'I 101 a:mtal .sade. 

Vcnolgens ltd hierdic gr\Jciregulecrdcr.; ::..aadonl\\ 1kkcling gc r11nulccr md rot:m.:rnende 

hcspuilingi;. Afwykings in vrugvorm , s gcvolg van plantgnicirc£ulccrder bchandcling dui 

waar. kynlik H1lgens iuml•ck, ' Vi1rn er & llcmph1II ( 19,.UJ d,1,1ro: 1.Ja1 grocircgule~rdcr. uir •k 
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lf in lird: di •ro i \ n die bui1 n_lc pcrik rp\\ccl d limul r, Di gd mik \' r 1111 Ii 

ouk icn 1.11 \ r.1I 4 P 1yd~n IJ It 

2 

Gnmmc1 (19 6 ru In 

hicrdi rudi 

n uunnhoud \ 
en vol 

vru I on cwoon gro 1, gcpunt, agtcr en or nj van kl (!Ur in , rgcl) ing m t ·ontr le vrugt . 

1 Ii n no r h t locd1 ning m t B plu G ◄• ·n imm 1ri \ ru vonn bcvord r in 

vcrg lyking m I ii kini n, uk i n !l g1bb rclli n uur b p iring . Vcrrnlgen w rd dri 

rocJknin m I BA plus 4• 7• n ombin 

ibbcrclli n~u , vir buite

G •7 be pulling h I di 
\ITU 'SCI gel w r, grouts( 

plu 

r tro 
r c>ok tro m 

\TI.I " nn b nadc I 1r.. 
n • mid I c HU r., a n m n \\aardig I " ord r ond r d.-ir 

V rwy Ing 

BERTI '. 1 .• 19 5. C mp mi n for m :I.re nd fruit po it, n ff t fruit tin 11d I m1i-

n11. Bot. 7 .• r: -~5. 
nu GER1!', F. 

of 00 frui1, oft n. 1 d.y 'P mcon e. ul lllum Mill.) nd rho 

induc p rth ic lly b · the ppli 11i , • plan! th r ul I r . Plant Growth 
Regul. J, l 3-1:A. 

C orph lo • dc\'l'lop111 nl .. 11 

'in h Ill ( d.), 'I h U.K. t m to manual, ,ro,,cr 

C , G., Bl I, R., BRIG Tl. ',, ORI ,I, 1. 

• nml'111ul r pon . l11 I f.G. 

. Lo, I n, pp. 19- 4. 

,l.ZI. E .. 19 S. Eff Io 

C) ·inin-Iikc compour (CPP ) on kh •ifruil (A timdiv tf1.F ·.,.. ) ri n n 

life.Acta//, 11ic. 379, 21-

FORBE , J, • · \\ I 0, , R.D. 19 2. Pinnt In gr1cul1m1., "n ,. 1 ,1 

GEORG.. .L., · ..,pf.I TOE' ER.\ .E .. IQ ~ P rpy in 10m 10 

I/or, Rei•. pp 6 • 

HO. L.C. & JIEWl'IT, J.l ., I 6. ruir d , cl pmcnl. ln J. . 1h t1on •1 Rudi h ( d .), 

·1 h 101111110 crop • · n1ifi b, 1 for impro" m 111, .h pman H II • d. w Y rl.:, 
pp. 201-2 . 
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Kl ET. J. 1., IIURDtBI 'F, 11 .. PAR f' flER, . .I<, R., 197 , Promotion 

f 111florc ccm:e <l \ do rn ·nt h) ro ro\\ n in 

in ull,i.:icnl Ii ht on111tio11 .J. Ame,. ,. 10 (6), 724-729. 

I IITI I{ Ill I prim 0111f • 

M IIE f Pl Ill L, D.D., 1944. ppl rncnt ry "h mi 

spray for r cnhou ro \n tom lo . f'rnc. Im ,: oc. !lo,t,c .• c1. 5. 371-3 I. 

NICKELL. 1 ... 1982. Plant row1h r •ul ting chemi I , lll. 2, RC Pre , rt md , U' , 

pp. J- 61. 

PIC • N, J.f., 198 r vi w of poll in tion nd fn.111 c in 1 111 to (ly1.op rsicon escu• 

lemw11 M,11.) J. Hort. Sc,. 59(1), 1-1 

53 

ffo I f two fnJll 1::uing agtnt on the },.!Id 

in i'lt r. J. lion. ,. 61( ), J-250. 

n 6, Fouth i: ,rwn, Vol 2. , • In 1i1u e Inc •• 

arnpu Dri\c, C ry. 'orth ,1rolrn • 2751 . 

VI I. . , VI~ R . I .. 1 . CPP n1 I f fruit moq h -

pple. l iw11a I fort. ( H, 27 -27 • 
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Opsommlng 

an tom ti· wort! gr 1lik bcpcrk d ur die a111al vru 1c , 1 

die ven me om vrug le set , du. die skutrl 101 hoer opbn:11g 1c. Die 

vcrh gin in 

bruik ,.. n 

pl nlgro ircgukcrcl r w unnr nug c1 g rnanipulc r word ook die invl d op 

·rugo111wikkcling inslui1cndc vru •gr 111c. -vorm n volw cw 1rdi11 ,, i 'n 11 d aaklik 

in I \'ir di pr, duksi van kwcc hui~tamatic • 

In hi rdic ndcr.;ock i gc\'ind dat die int tic " it kini n. torchl rf nur n ( . PPU) ni 'n 

bt;1ek 11i vol! b ·drue 101 die per c111 ic en aantal vru •tc gc t:l gclcwcr hd nic. Opbrcn, is 

nic duidcn I verhoog nic 

kulliv rv , k1llc t n op igl 

wa r PPU dri m I 10 g ·di n i . PP indu r 

' 16', m r 

purcng.pol 11 

h • 'f'J44'. 

I I• 

alhoewcl vru 

v roor k ·o 

crl1 1 ing crhc 

tcr lfd rty I ·11 fn m in di nr 

V ·rh gmg n G J 

l'l'U 1imt1I\ r 'idoniwikkclin by 

uk icn , v rant ·oortl lik vir vruggr h I 

toe cl1c11 i . 4• PA lew rm r rugl 

Cl m 

d Id 

·n To n m in 

ru ontwikkcl. 

,1r k 

. ·rugm 11 

Kon nlra 1 111 

hi rdic ndc , m ontlik le 1 g 0111 nonn I n11 •i nu vru ('I IC 1imul 
. n r r. 

Toe11 mi.:: in ,rnnt lo"dl nin mcl I ~•idc 1 \' rhllP. T nm in 

nral b puitin l:midd Id 

\nt ma n di anr I rugt" 111 r bcm r h re rn rooll b tck 111 vol. 

lhocwcl 1-N n G \_, orhrcngs k.rn v r ct r i ouK uit brid ndcr'-1> k" 

v ~l"l d I die komb.in ic 81 plu G 4-7 n gro1 r byd :01 die v rhuging YIUI 

opbrenc\. putcn i al I •v. ·r. ·11 Gr t r ,t nr I Hu t met hem rkbJr lllOII a otk 

in1m •lri · l' vru vorm w,ml deur B,\ plu G J , 

U11 die I ~hui ond r ock i lclmic 110 vi bra i • b tuiw ing bc\ oonl cl. 

Vru1; m I ·n roh.:r a rual ,,de I r , ni 1 n gc, olglik h,1 r 110..,111.1.., a is mcl lrnsdbrJ ic 

, "rkr • l r,,., ibrn i k:m 11wull ·ml rn I r R b h nd ling 

hlomruc in ·n bin •1w ·~l' 0111 l' oic gel ·kty<li hcre1k 11ic. 
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s 
B,\ plu , \ 4• 7 , d J ·n I rui~b ire gro~ 1 lof. Verd r und rsr kc 1 • 1 ar 

di roe, 1of rnl' r \ rel Ir an •c,, nd n word. 
. I r le onk b . 1udt1.:r on.J w arb 
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