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Control of th e reproductive behavior of sugar beets is an 
important economic problem. Bolting must be held to a m in­
imum for economic sugar production . Seed must also be grown 
to plant the large acreage needed to produce our sugar. The sugar 
producer -wa nts a non-bolting variety. The seed producer wants 
a variety that goes to seed easily. Since one 'acre of seed beets 
will produce enoug-h seed to plant 200 to 300 acres for sugar 
production, the tendency is to produce non-bolting varieties. 
Judicious choice of seed-growing areas having proper climatic con­
ditions bas helped in seed producti on . Cu ltural practices that" 
augment the natural climate oy improving the microcl imate for 
the beet has also improved seed production. 

The discovery that gibberellic acid, in very low concentra­
tions, has a profound effect on the reproduct ive behavior of many 
plants has stimulated renewed efforts toward chemical control 
of the reproductive development of sugar beets. An effective 
chemical control of reproductive development in the sugar beet 
would be of great value to both seed and sugar producers. 

Lang (3) 2 reported that th e thermal induction requirements 
of a biennial vari ety of H yoscyamous was a pparentl y f ul filled by 
small amounts of gibberellin or gibberelli c ac id . -Wiltwer et. a!. 
(6) and Marth et. al. (4) have reported the effects of gibberellic 

acid on a large number of plants. Seedslalk prod uction was! 
usually stimulated, although in some species flowering was not 
advanced. Gaskill (I) found that the behavior of heets was 
ra th er erratic as far as flowering was concerned . Gibl?erellic ac id 
reduced the thermal induction requirement of non-bolting sugar 
beets but did not consistently induce flowering without cool 
tempCTature exposure. 

Phinncy (5) has reported a striking response of some dwarf 
Illutanls of maize to gibberellic ac id. Other dwarfs failed to 
respond. Kato (2) reported that stem sections from the third 
internode of etiola ted peas respired abou t 20 percent more 
rapidl y when treated with gibberellin. 'Nater uptake was also 
increased by g ibberellin. However, this st imulat ion was not 
observed in sections, from th e first and second intcrnodes. 

, 
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=:! N umbers in parentheses refer Lo literature cited. 
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Experimental Results 
Seed of a bolting-resistant in bred line N B I ~\as planted in 

the greenhouse in the Fall of 1956 . The young plants were grown 
in 3-inch aluminum cylinders during much of the winter then 
repotted to 6-inch pots before the experimental treatments were 
begun. On January 14,5 lots of 5 plants each were placed under 
continuo\1S illumination. Gibberellic acid solution was applied 
at weekly intervals to the growing' points of the plants by means 
of a pipette. The treatments were: ch eck , 10 fLg., 25 fLg. , 50 fLg ., and 
100 fLg. per plant per week until March 11, when all concentra­
tions were increased tellfold. One plant that had received 100 
pg. per week had started to bolt M~rch 11, and the grooves of 
the petioles of the treated plants were noticeably lig-hter in color 
than th e check, indicating senne tendency towards bolting. The 
data in Table 1 show the bolting response after the concentra­
tions were increased. Only I plant in the lot that received 250 
pR. per week from March II failed to bolt by April 15. None 
of the check plants bolted. 1Vfos t of the seedstalks were semi­
vegetative. 

Table I.-The Effect o[ Gibbe rellic Acid on th e Bolting o[ a Non·Bolting Variety o[ 
SU,f..!,ar B('('ts (NBI) S(I]ut.lon App!ied to Growing Point by i\[cans of a Pipette. 

Percent Bolters at Dates Indicated 
Micrograms 
per Plant 3/11 3/ 18 3/25 4/2 4/8 4115 

o Check 00 00 00 00 00 00 

100 00 20 20 60 80 100 

250 00 00 20 40 60 80 

",00 00 20 60 100 100 100 

1000' 20 ·10 80 100 100 lOa 

1 Preliminary appli cat ions or: gibberellic acid were made on the follow in g dJ tes at IjlO of 
the a mounts report ed in rh e utble: January 21 , Janllary 28. Fcbrtldry 4, February 11, Febru­
an' 25, and i'vfarch 4. 1957. These preliminary appli ca tion s apparen tly had some e rrect on 
bolting; e.g., 100 ~g caused 20';10 of the pIallts to bolt by March II, 1957. 

Another test with similar beets was started April 22. By June 
10 all 10 of the beets that received weekly foliar spray of gib­
berellic acid (500 p.p.m.) had bolted. However, only 1 of the 
10 produced a norm al seedsta1k. All of the check beets remained 
strictiy vegetative. 

Seed of 2 closely related dwarf-m utant sugar beets developed 
by e.;. vv. Deming and propagated by V. F. Savitsky were planted 
in the fall of 1956. They were transplanted to 3-inch aluminum 
cylinders January 28. Eight lots of 5 plants. each were selected 
and given treatments as indicated in Table 2. Cardboard shields 
and cloth towels were used to prevent drifting of the spray to 
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adjacent rows of plants. T he trea tments were applied wee kly 
beginning February 26. The response was very rapid. Within 2 
weeks of the first application 4 of the 5 plants receiving th e highest 
concentration had developed seeels talks. There was some bolting 
in those lots receiving only 50 p.p.m. spray. Even 5 p.p.m. of 
g ibberellic aciel spray showed some response by March 2':> . The 
bolting data and average height of seeelstalks are shown in Tabl e 
2 and th e appeara nce of th e plants April 10 can be seen in Figure 
1. The normal height of secdstalks in tllcse dwarfs is only .:> to 
10 cm. 

Figure I.-Th e 
effects of gibberellic 
acid applied as a 
spray to dwarf sugar 
bee ts. Spray was ap­
plied in con(~ntra t­
tions (p.p.m.) indi­
cated at weekly in­
tervals beginning 
February 26. Photo­
graphed April 10, 
1957. 

Fifteen beets of eac h of 4 varieties of fidel-grown beets WeTe 
treated with gibberellic acid August 30, September 5, and Sep­
tember 24, 1956. The n ex t 15 beets in the same rows IIc re left 
as checks. By means of a pipette, I mg. of gibberellic acid in 

,. 	 ] rnl. of solution was applied to the gTOIv ing point of. each plant 
on each of th e three da tes. Three of the 4 varieties showed 
definite crown e longations or short vegetative seedstalks at harvest. 
One inbred line, CT7 , apparentl y failed to respond reproduc­
tively to ~ibberellic acid. The data in Table g show that there 
was a consistent average increase in weight, althoug;h not quite 
significant at the 5 percent level, du e to th e gibberellic ac id. The 
Sligar percentage was redllced and th e respiration rates of solid 
cy l i nders o f tissue from tbe trea ted beets were si~'ni fi ca n tl y lower. 
Previous studies, hO'vvever, have shown a positive correlation 
between sugar percentage and respiration rate . The reduced 
respiration rate, therefore, may be due to the lower sugar per· 
centage rather than any direct effect on respiration rate of root,. 
tissue. 



Jut1{',\1 ()J TIlL A, S, S, g, T, 

Table 2,-The Ellen 01 Cihbcrdlic Add on the Growth and !lolling of a Dwarf '[Iliant 
SUA'"r IIeet, Dr, ~'nit'k;'s "umbers 7'H:l and 79H, Spray Applit'd to foliage at Weekly 
lntcna]s Beginning february 26, 1957, 

Spray COH~ 
Bohen Pcrrt'nt anti \HTage Hehdlt at Dates InciinHcd 

centraliot} '8 1/Ei Ii!!!! 

P,p,HL ' ' u em. em, em. em, 

no check' () !l II (I 11,0 20 0,1 IiO 1,,\ f,lI 

0 0 ,10 roo 1,li lilt) J~,h 100 28, I 100 I'LIJ 

10 0 0 ·10 (jll Illil 7.'1 IilO IJ.O 1110 

50 20 I)IJ GO fjU 10(1 :.!il.R 100 :\0,0 lOll :HLO 

100 flO 80 100 II III ~1I,1 IOU :11.(, 100 'H),;{ 100 

:~)()O 

lOW, 

fiO 

80 

Xli

,,0 
80 

Ion 
1110 

lOll 

2~.(j 100 

lou 

1.11 lOll 

1110 

l:lj.:j 

,'):!.,1 

100 

IIlO liL2 

2000 80 [()O IOU 100 lOll 3\1.\) lilO ~).-J,O 100 

Table :~.-Eftcn of GibherdH( Add on Gro1\"th~ Chemical Cmnposition, ann 1\lffahnlt"rn 
of l'kht-Grown Sug,,!' Ht,t:ts. One BIg, ptT Plaut Applied to the (~r()w1}1g }'oint 8/7l0. 9/5, 
and !Jj;H/56, 

Varie.t) 
Trcat­
111cnt 

Root 
\rdi-dH 

~tlgar ,\mhw 
:-0; 

:-0;" "-
Rcsp_ 
CO 

I"M/hr. 

Sngm 
p<>t" 

Bel'l 
---­

(~m. ".It; P.p.m./IO :\'ig, (, Ill. 

50-157 (C'15) Cib. 
Check 

Fl~il 

I 12 l(i,C,1 
O.:t7 
1),11 

H 
~J~ 

2H 
:':60 

H 248 
21" 

(CH) (,ib 

Check 
1129 

W.~9 

0, El 
0,50 

~O 

(; ib. 
Chuk 

ll~:) 

07:' 
1,00 
1.111 

II 

'I I:; 1111 

CilJ. 
ChecK 199G 

12,0') II 

0.0::: 
101 
7:~ 

J~O 71 240 
2GJ 

\\ ail \ arictll' (, ih. 
Check 

1., 

!Jill 
II ",) 

LdJi) 

OJiO 

0,7:1 
I', 
:)1 2!l:l ill 

:.: I ~ t 
::12 

,),110 (i,0:1 2.iD 2,25 3,2() 

!.iignjficant 1 \-,,]1.1'-': ,I"" 

I', 

A 01 Lilt' 
rl0701 
was t;lkcn Irom each beel lor respiratioll rate measurcment and 

April I."), EJ57. 
sprayed \Iith 1!;ibberellic aCId C)OO 
as check, 'rile lot \\'as again 

into Z lois 01 7 leal 

Immediately after 
p,p.lll,) 

lot ,vas 
left 

the rolloll'ing day 
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aller sampl The data In 'rablc'l show that gibberellic acid 
had little or IlO effect on 111C [ or tissue, total nillog'Cll 

or ration rate or lilt' discs CUL i'rol1l the 
when based on fresh It, dry t, Ill' per unit o( tOlal 
11 it 1'014(,11 ('ol1ten L T'ilc d:lI \\Tn' somewhat erratic om i1 seems 
sale to assume I here was no change in behavior due [0 the 
gibberellic acid treatment studies \\'itl1 leaf discs placed 
indifferent cOlleen tra! ions of gi hlwrcil ic acid sol urions ill the 
'Varhurg vessels dllring rcspirat iOll rate measurements shmvcd 
the samc lack 0/ cOllsislcnt dilferell«'S, 

Table 4.-Thc £ff('rl o( Gibbercllir Arill nn the Metabolism of Sugar Beet Leaves. 
Plants Spra)'cd with r,OO p.p.ln. Solution aftu Sampling April til and 16, 1957. 

1. Gihherellic acid, appl icd to the 101 as a 
the growing 0/ sugar beel ts, I)' initiatt's t i Il"...., 
n most \:ll'ic\ 1100\'evc1', normal flowering and sced 

lion is very erratic unless hicnnial varieties are also 
to cool tI n's. 

2. Two dwarf Illutant sligar heel sl raills developed scedstalks 
rapidly <1nd timcs their normal height when with 
dililte s()lutions gibberellic aci(1. Seed production was appar­
en normal. 

;). (;ibherelIic acid a ied to the oTowirJO' of field­;.., ,..., 
and res­

piralioll rate or root . The treatment also increased 
the of the roots. 

grown, sugar reduced the sugar 

Day, 
Hate fnwl Tr(,~lta 

Start nu"nt 

1/15 0 
k 

(;ih, 

Chcck 

1/17 2 (~ih, 

Chl'c\.. 

3 Cill. 
Check 

1/19 (iib. 
Owek 

7 C;i>. 
Check 

1)1\ 

Subsfann' 

LL~1il 

12"w,2 

I:!.!IR 

1~,"17 
l:L HI 

l:2.Sfl 
12.H; 

I:Uli:1 

I:U·! 

Tot"l N 
(fh} 

Tissue) 

1.09 
3.89 

1.5r, 
4.42 

RC~!J'irali()n Rab', O;~ per gm. per hr. 

Fresh ",t. 

!t! 

1:,0 

1'l7 
lin 

lRfi 
1'12 

[(ii 
1"0Ik 

](i!) 

177 

179 
lR2 

Based on: 

Dry wl. 

..~----

"I 
1121 
I 

11)20 
1458 

)3Hl 
1'122 

1298 

121)9 

I:l!)2 
1:130 

mg, " 
p.-l 

42.1 
·18.5 

38.7 
38.8 

~1.7 

34.5 

28.9 
30.6 

30.1) 
30.4 
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4. Gibberellic ac id applied as a foliar spray to the leaves 
:J pparentl y bad littl e or no effect on the dry weight, total nitrogen , 
or respiration rate of discs cut from the trea ted leaves within 
one week of treatment. 
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