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Lealy eperge (Buphorbtis esuls L.) has been a problen for many
yoars in the morthers (rest Plains snd the Prairie Provinees of Cansda.
It 13 a deep-rested peremnial plant that reproduces from underground
parts and seeds. It is difficult to eliminste. Excellent control of
$top srewth is oviained with 2,b=D, but there is slways regrowth. This
vegrowth arises frem buds on reots. If the top growth is intact, these
buds are gquiescmnt. However, when top growth is removed bWy andag or
chenicale, buds bscome sctive. One or twe of the buds will progress
faster than the others mnd once they reacn a caPtain isugih, or when a
nev leafy shoot is produced, the growth of the other buds stops until
ecasthing Rappens to the new shoot. It appears that woot bud activity
is regulsted by spical dominance. £

leafy mpurge seeds of fer a continuous source of infestation.
They aid in the enlargement of established infestations and, when
transported to other areas, start new patches. Seeds of various
sslors have besn observed, but it is wot certain if all serve as &
scurce of infestation.

The purpose of this study was %o obtasin preliminary data about
the vegetative underground buds and about seed development. The study
wes divided inte thres perts (1) amperiments t0 learn sbout the effects
of envirenment on the dermsney of root buds, (2) experiments to leam
sbout the sffects of muxin emd mtisuxin on vegetative buds and
(3) smpariments Lo learn sbowt the developmant of wesds,



REVIEW OF LITERATURE

The review of literature is divided into %wo parts. Part one
congists of wegetative buds and part two deals with geed raturation.

Vegetative Buds

Lesly spurge bas vagetative mds on sbove-ground as well as om
underground parts, but only these buds undergrowund aid in vegetative
propagaticon. Coupland and Alex (3) found that the majority of the duds
were located just below the soil surface and the number of buds decreased
vith increasing depth. Thaye may be & dosen or more buds on the first
6 inches of the root below the soil surfece. The number of visible buds
varies during the year. Menson end Shafer (71).stated thet “nev budas
are initiated !ollmgﬂ-hnlq-ﬂﬂm}nﬁhm-pﬂ.n‘.

Terminoclogy varies and ie uncertain whem the buds on the roote
or undowground parts of leafy spurgs are conoerned. Hansen wnd Rudd (11)
reported pinkish buds on underground stems sbove and below the sone of
tronsition. Couplend and Alex (3) used the term "vegetative bude® in
their work on the underground parts of leafy spurge. Konson and
Shafer (21) weferred to the term "buds® in thelr studies on leafy spurge.
Terma like “shoot buds™, "sdventious bude” amd “poot buds® were used by
Bakke (1).

Effects of Inviremwent cu Reet Buds
m-msmmmmmmmoammfm
produced plants thet showed a lack of vigesr Mah nay be an expression

of dormency or partisl dormemcy (20). A mt p.rlcd is normal for buds



of tubers, bulbs snd woody plants found in the temperate sone. Dor-
wmmwuwmmMn.)(zt).r
leafy spurge (Suphorbia ssula L.) snd ironweed (Vemnonia baldwini Torr.)
(20, 11, 22).

Dormancy 1o emsed by & shortening of the day's length. Temper-
‘sture is usually instrumental in bresking this dormancy. In potatoes
the dormaney period can be shortened by storege at 35°C. Low temper-
stures will net shorten the durstion of doymancy (19). In gladielus
the dornamcy period iy shortesed by low tempersture storage. Trass of
the temperate sone go into dermancy durding Jate sumner or sazly fall
and dormancy is brokem by cold weather duvimg fall, winter and spring.
The tempersture range found t0 be effective in bresking dormancy af
buds on verious Xinds of \rees and shrubs wes between 0° snd 10°C.
High temperstures and below freesing temperatures ware not effective (k).
Fosson st al. feund that dormaney in leafy spurge and irenvesd was
broken naturally dy low temperetures (22). Denny snd Stanton (7)
determined that the seat of dormsney is located in the individual buds
when they treated individual buds of 1ilace with chemicel vapors af
esthylens chlorhydrin.

Coville (k) found that the duration of the dorment period of
woody shrubs may be shortened by exposure to low temperatures for
eardain pericde. Results of Denny and Gtanton {(8), when working with
chemicsl treatmsnt of dormant buds, indicated that the untreated
mmmuman-mm;.umnmua
start to grow, growith was irpegular. The treated shrubs opened simul-
Sasiaili St e BN 6 SrNIS



Sffocts of iuxin snd Antisuxin

Working with Vieis faba and Phassolus mltifloyus, Snew (26, 27)
showsd thet the inhibvition of the latersl buds was csused by the terwinal
bud. This inkibition is called apical dominance. Thimann and Skoeg (29)
found that inhibition cavsed by the terminel bud is dus to high congen-
tration of maxin. If the termina) tud is removed, the latersl duds degin
to grow snd st the same times produce suxin, These buds then act like
tarminal buds @d 1ahibit the growth of other latersl buds, The growth
of the Jatersls cen be prevented when the termingl bud 19 yemoved by
placing suxin on the decapitated stem.

Went (X1) dempustrated in the Dencthefa macrosiphon that the bud
ishibitien by suxin is the ssme in stems snd roots end that the pelarity
of waxin in the root is contimuces with thet of the shoot.

furing play en important rols in the gemewal eomtrol of orgen dife
forentiation sud sre s factor in determining whether a cluster of cells
will be differentisted inte ecallus, ryoots, vegetative buds or Nower
uds (17).

Antisuxing have a wide rengs in sntagomising the effects of auxin,
Leopold (17) suggests that antisuxine may find important wses in the
modification of any of the many suxin funeticns in plants such as
sbseissien, flowering, apical dominance, proleomging dormemcy snd medifi-
cation of berbicide effects. E

3eed Katuration

Bakke (1) describes the seed of leafy epurge as Mlh oval ,
somewhkat kidney-shaped, smmoothk, yellow, byrowm or gray in culer and



usually betwesn two and two and one-half millimeters in length and one
and cne-half millimeters in width., A comspicuous carancle is presant
at the narrov end,

The seeds develop in a three-~chasbered capsule. The chamders are
called lecules. As the capsules spprosch maturity, they dry out umti)
ough pressure is placed on the capsuls so that Lt breaks open, some=
times shooting the seeds % a distange of 15 faet (1).

Lealy epurge seeds have various calors, Besides Bakke (1),
Henson snd Rudd (11) meticed considerable varistion in the coler af
leafy spurge swod., They noticed that the most typical color is light
gray tinged with purple and the less mature seeds are purplish-browm with
very little of the grey tinge. Mduwmtsummord
seeds are light gray nottled with purplish-brown,

Bakke (1) wsed 10 lots of 25 seeds per lot and found that there
was a difference in the weight of brown and gray seeds, The aversge
weight of the brown seeds wes T8.7 milligreme il the gray seeds had
an average weight of 63.5 milligrems. Ke said that the brown seeds wers
fully mature and the gray seeds were immgture, The germinstion percent-
age was 76 for brown seeds snd 52 for gray Seeds.

Selleck and Coupland (23) cbiained Fesults in Canada that agree
closely with those of Bakke (1), They used 1000 gray and brown seeds.
The brown seeds ware larger and heavier. M-wmnnzp-
and the gray seeds welghed 325 milligrams per:100 seeds. A few more of
the gray seeds germinated, but the differemce was net significamt.

T’



VERETATIVE BUDS

The main purpese in the study of vegetative bude was to learmn the
effects ¢f envirenment or auxin and sntisuxin on btud aetivity. However,
several miscellanecus observations appesred to de worthy =f comment.

Miscellaneous Cbsarvetions

While vagetative Vads on sbove-ground parts originate from stea
tissus, it eppearnd  thathuds on undevground parts may arise from both
stem and root tissus. PFer emsaple, the vegetative or reproductive bed
elengetas. This tissve would be stem tissus. Rspreductive or vegetative
buils may arise fyom this shoot and will eriginats frem bensath leaf
seales. Therefore, they eculd be called axillary buds. If this ehoot
vere allewed t0 grow a year, the lsaf scales would not be visidle; and
if there wore huds ss=ing out at irreguler locations on the stam, it
Mthus;.‘ﬂwiﬁummunun—mw. At thae
uoet, it may be comsidered a stem-root transition sone. Thers are buds
found on small ruots that are aimilar to the buds found on the under-
ground gleas, Thuy are capedle of producing shoots the same as the
other Wis. Thess could bs called adventitious buds decsnse they do not
ariee in the axils of leaves. Hewever, adventitious tuds are generally
formed by stimlstion frem an injury, snd these are formed without stim-
ulation from injury. The different duds found on leafy spurge are dia-
graamed om Figure 1. Figure 2 ihontm-ph;tl of leafy spurge that have
growmn in gresmhouse pote for appreximetely 60 daye.

nmmbu«onmumwrﬁmmumutm
stem tissue, the term "root bud® is used in thia paper for the purposs
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F \ axiliary buds emergi;xg stlo?t in
" \ \\/ y spring

‘. @2
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Ground level

ﬁi / buds beneath leaf scales
could be called axillary buds

'\\\ (root buds)

leaf scales

— stem tissue

vegetative or reproductive
buds (root huds)

,.// : i

roots \\\\root buds — o

Figure 1. Diagrammatic Representation of Leafy Spurge Buds.



of brevity.

FPigume 2. leafy Spurge Transplants that fHave Been Gwewn in Gresmhouss
Pots for 2 momths Showing: (4) Wormal Slongation of Intermodes,
(B) nestricted longstion of Intermodes, (C) an Astive
Root Bud, (D)Muuoual(xf

In the £a3) of 1956 and 1957, six to wight-ineh verticle voots
of lealy sperge were exiumed. They wore cut up 4nte one ad twoeineh
sections, Intect Yoots were wsed s contgwls, The ot sections and
intact zoets were layed in ehrencleciesl order in gvesmbouss lats wnd
covared with seil, Shoots energed frem ssch spewtion and oaly one or

two shoote grew frem intact yoots. Thess results inddcete that soms
animows fastor contyalled the wawbay of shaedts hstl savese froax oot



buds., Upom cutting the roots in sections, this unknown factor did not
lindt oot buds fyom producing shoots. This phenomenon is belfleved to
be apicdl dominance and the unimown factor is an auxin.

Root buds initisted in the sprimg are difficuit %o notice; how
evar, they become more noticeble as {all spproaches. In iugust the buds
are sasy to see. 8y lste August and early September the buds hawe
started to increase in length, In October buds are very promineny --
they remsgin in a sisdlar condition over winter. In the spring ome or twe
or perhaps more of these buds will grow., The remaining larger buds
ippear to wither snd die, but the others become less prominent until they
are & maal) protrusion above the epidermis of the root.

iffects of Environmert

In one experiment leafy spurge roots were sxhumed at weekly in-
tervals and transplanted in greenhouse pots t¢ secure mm indicetion of
the effect of natural environment on root bud setivity. In two axperi-~
mante tramsplants wers sxposed to different temperstures and photo-
poricds %o lasarn the effect of these factore em rect bud development.

Experimental Procedurs ad Results

In a preliminary study leafly spurge rools were transplanted from
the field to the greenhouse on October L, 1956. Shocts from the buds on
the roots emerged in spproximately 10 days. On October 22, 1956, other
leafy spurge roots were axhumed and tmsplm:ul. These feiled to grow
new shoots within 10 days. fmergence of new shoots extended over & long
period of time with no pattern of emergence. After S months there were
#ti]1] some dormant buds., They appeared to be alive but for some reason



10

failed to grow. Those buds near the soll surface were green in eolor,
while those below the soil surface were pink.

This irregular growth pattern produced shoots of wvarious types,
a8 shown in Figure 3. Some were nopmal) some failed to elongate and had

110

Figure 3. Irregular Orowth of Shoets from Leafy Spurge 110 lays After
Roots Were Dug and Transplanted Oeteber £2, 1956.

short imtermcdes and thick leaves; some elongated near the base amd
falled o slomgste nesr the apex. Others elongated nesr the apex but
falled to lengthen near the base. There seened to be no set pattern of
growth. It was suspected that these buds fsiled to grow normally beceuse
they were ia a state of dormanegy or quiescengy,

Since those dug on October h were active and those dug on Octeder
22 appeared to be dormant, it was suspected that differsnces in enviren-
ment nay have had soms effect. Therefore,; a nmoye comprehensive experi-



ment was conducted in 1957 in which leafy spurge rocts were dug amd
sransplanted im the greenbouse periedically throughout the late summer,
fall end winter. Hoots were exhumed each week fyom August 29 until Da-
osmbar 27, 1957, and agals om Janusry 11, 1958. Attempts were made to
take roote of wniform age. A five-inch section measuring from the soil
surface down was utilised from eack root. Five root sections were trang-
planted in sim-inch clsy pots and placed under an ld-hour photoperied.
The buds were counted snd measured before the sections were trensplanted.

FPor each date of trensplanting, the date of emergemce was observed
and the shoot growth wae measursd at weekly intsrvals for a period of 11
wsks after emergence, The flowering date was also recovded.

marwummmmm_mmmuunum
‘mopimmﬁo“m-lnddmmimntmmum
given in TABLES X and II, respectively. Beth sets of dats are plotted
together in Figure L.

The length of time for the emergonce of lesfly spurge shoots was
appreximately 10 days for the first five dates. It increased gredually
for two dates and incressed sharply for the Octeber 19 plenting., A week
later the time then tended to decrease for the next five dates umtil late
Novesber and Degemder when the sverags time required fluctusted detween
k md 9 days.

It 18 interesting to note that a killing frost cccurred sach year
shortly before roote, that required the maximgm nusber of days for emer-
gence of new shoots, were transplanted. In 1956 the temperature dropped
to 22°7. on October 9. DBuds on the roots thag weve transplanted Octobar
22 were dormant; wheveas, buds fmtuml;caum 18 daye earlier



TABLE 1. MAXINUM AND MINIMUM ATR TRMPERATURES BETWEEN AUGUST 1, 1957,
AND JANUARY 11, 1958,

1. N1 &8 90 67 7% Iy 6 LS 9 0
2. ¥ TO @83 58 80 &7 50 37 u! 16 26 -§
3. % & T3 s% 78 LA N % th 16 o 3
h. 75 95 &6 53 6 7 » » B 21 2y 8
g€ Th LT T0 SO 7T L9 . R 1 b 2 30 1
6. 19 60 68 L h 2 M 2 W 2 B 28
7. B & T kb 62 93 B 1 nn 17 18 -5
8. 3 T 15 582 & &L ¥ =0 25 10 20 10
9. 83 & B0 Ly LB kO & 10 W 25 ss 20
0. 82 55 &8 L7 b 33 ¥ a Sh 1) sk 18
. 6 & 1T =N oW S0 32 13 -2 L 26
12. 88 &5 78 &2 W 45 52 X 19 9

13. 1 70 & ¥ Sk 47 1 ¥ %

i, 82 S5 70 6 5 W 3 kB 18
Ry eE 5B B2 B3

v i

17. 80 g 65 55 g 29- ﬁ 5 e n

8. 78 S$3 82 87 88 26 2% n b

19. 76 S0 63 o 59 29 2 19 N 25

2. 79 60 s 3 6 AN n = 4T 18

2. 76 60 62 W L L3 28 20 W 23

2. 80 6 65 Lo 50 L7 2y 12 b 33

;z. ¥ ? 66 36 51 k5 3T N e 27

. B 9 66 Lk s 27 s6 12 o 2

25. W ST 16 o 32 17 2 2 o 24

2. 82 5 68 b 2h A b 25 by 12

27. 64 52 62 42 B b 232 %

8. 59 55 64 S W 27 E: 19 gi 13

29. 62 ST 12 U8 52 2% 15 0

0. T2 6 " W k5 3h 17 3 9 )
n. % 65 55 31 a 1

Mean 30.0 59.3 70.2 Wb.6 .0 38.9 3B.T 25.7 3H.219.2 M.5 %k
e =S
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(10/22/56) Some root buds were dormant

o after 5 months.
80° 40 J
-~ Max. temp. no. of days for shoot
70° 3]~ N— -~ 7\ AL emergence
Vv NS S
60° 30 N, .
g g min. temp.
50° < 25,
el : a/3/s
ct+ (o] 2] .
[ hO 20. . '. P . -—\
b \\/A\. 2
o oO e | .0 J
o8 i e day length v/\. \
—_ . )
20° 10y treenl o @ —_
. (x0/L/56) Ty
10° 5 ) . _ A
*q . /
0° 0 . (3/1/51)
29 5 12 19 26 3 11 19 24 1 8 15 2 30 6 13 20 27 11
Aug, Sept. Oct. Nov. Dec. Jan.

Figure L. Weekly Average Maximum and Minimum Temperatures and Day Length Between August 29, 1957 and
January 11, 1958, Mean Number of Days for Emergence of Shoots from Transplanted
Roots Exhumed at Weekly Intervals During Same Period and Similar
Data for Roots Exhumed at Four Dates During 1956-57.
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were not dormant. In 1957 the temperature drepped to 29°F, on Octo-
ber 17 and to 26°7. o day later. The buds from roots dug October 19
ware doymant; whereas, the buds on roots teken from the same location
9 days earlier ware not.

The sverage number and length of root bude foumd on the five roots
for each date are locsted in TABLE ITI. These data indicate that the
root buds contimued to grow in length until at least late October,

Eight-week old leafy spurge shoots grown from roots that were dug
and trensplanted on Octover 10, 19, 24 and November 22 are shown im Pig-
ures S, 6, 7 and 8. The average plant height was 17.2, 5.2, 16.5 and 20.1
mm., respectively, for the feur datas, The three flowering plants froa
the November 22 planting flowsred by the sixth week, Tha sane was true
for most of the shoots frea rots dug and transplanted after that date.

The time betwssm smergmoe and flowering ef shoots from trans-
n-iumhn—-lrmujlmﬂwfhasqms:—ﬂmm
%0 N for the Jmsuary 11 dats (TABLE IV),

In o second series of smxperimantis, leafy spurge plants were grewm
m'mmuuumnmmmmnum Two ex-
periments were conducted in which plants were grown under different pho-
toperiod and tempersture conditions, in an attempt to leam if these
factors affected the development of root buds. One experiment was con-
ducted between July 22, 1957, and “eptember 11, 1957. Twenty nonflower-
ing amd 20 flowering leafy spurge plants were sach sxposed to four sets
of conditions. The potted leafy spurge plants were placed in cold
chambers and artificial light was used in the photoperiocds. The light
bulbs were 300 watt heat bulbs.
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Figare 5. Regrowth of Leafy Spurge dhoots from Roots 8 Weels
After Being Dug and Transplanted Octeober 10, 1957.
Averegs Time Required for Emergence Was
16,2 Days and the Average
Height Waes 17.2 mm.

Pigure 6. WMMSmo&mutmawuswl
After Seing Dug and Tramsplanted October 19, 1957,
Average Time lequired for Emergence Was
3.4 Daye and the Average ~
“1““ Was 502 MR .




PMgure 7. Regrowth of Leafy Spurge Shoots frem Roots & Weaks
Afver Being Dug end Trasnsplanted October 24, 1957,
Aversge Time Required for Emergence lass
22.h Days snd the Average
Height Was 16.5 mm.

Figure 8. Regrowth of Leafy Spurge Shoots.from Roots § Wesks After
Being Dug end Transplanted November 22, 1957. Avesage Time
Required for Emergence Was 10 Days and the Average
Height vas 20,1 mm. No Shoot Emerged from,

the Fourth Pot from the Lef% Because
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The four sets of conditions were:
Set I. Five nonflowering and five flowering plants wers placed under
a }__Silon? day length at 67°F. The heat bulb raised the temperature
t-:ra"r. at the tep of the pot and to 82°F. seven inches higher.
38t II. The same comditicns as Set I wers used except the plants
were under a 9-hour photoperiod.
Jet II1. Five nonflowering and five flowering plants were placed
under a I?hmphmporiﬂ at :ﬁ.:r. The heat lamp raised the tem-
perature to SEOF. at the top of the pot and to 82°F. seven inches
higher.
Jat IV. The same conditions as Set III were used except that a 9~
hour photepericd vas used. )
After 51 days undar these conditiofis, the plants were removed and

the 301l vas washed from the roots. The number of root tuds of cre mil-

limeter or more and of 10 millimeters or more in length were counted.
The fop growth was removed and the roots wers repotted and grown under

18 hours of light.

The root bud data ware transformed by using x + $ because of some

seros. Analyses of variance were conducted on the root bud end emergence

of mnew shoot data. Orthogonal cosmparisons were made to test for signifi-

camt differences smong treatments.

Tha number and length of buds frem roots of menflowering and flow-

aring plants appeared to be affacted by Wontm and length of day.
The total mumber of buds is shown in TABLE V and the snslyses ©f variance

are given in TABLE VI. The number of buds ’10 or more millimaters long is

given in TABLE VII and the analyses of varisnce ave presented im TABLE VIII.



PABLE V. TOTAL WOMBER OF ROOT BUDS ON NONFPLOWERING AND FLOWERING LEAFY
SFUROE AFTER ZXPOSURE 7O CONTROLLED TEMPERATURE AND
FHOTOPERIOD CONDITIONS FOR S1 DAYS,

- X T 2w n
1. 1 13 17 b 1. 9 3 10 6
2. 8 2 7 2 2, 2 X 18 &
3. k k 10 2 3. 13 7 ) 8
ke 8 ] ] 3 b 16 6 L9 6
7% 1 3 L S, B il bl
pheto 3.8 k.8 18.3 6.)

Moan
~ 7.1 ‘05 I-oh l‘oi’

TABLE VI, ANALYSEZS OF VARLANCE OF THE TOTAL NUMBER CF ROOT BUDS ON
NONFLOWERING AKD FLOWERING LEAFY SPOROE AFTER TXPOSURE
TC CONTROLLED TEMPERATURE AMD PHOTOPERIOD
QONDITIONS FOR 51 DAYS,

1 .18 1 3.50
1 3. 3w 1 11 hae*
1 1.05% 1 b.gas

Nore buds were initisted under the $-hour photoperied than wnder
the 1S5-hour photoperiod for both the nonfiowering and the flowering
plants. There was an interaction between dsy leaghh and temperature for
wmnmummnmm@,nu. Hore buds were initist-
od under sool temperature and short day length then warm Semperature md



short day length, tut more buds were initiated under warm temperature
ad Jong photoperiod than under conditions of ¢ool tesmpersture snd 15-
hour photoperiod.

TABLE VII, NUMBER OF ROOT BUDS 10 MILLINETERS OR MORE IN LENGTH ON
' NONFLOWERING AKD PLOWERING LEAFY SPUROE AFPER SXPOSURS
TC CONTROLLED TEMPERATURE AND PHOTOPERICD
CONDITIONS FOR 51 DAYXS.

Number of buds 10 ma, oy mowe in lengih

i ks 0 0 . 0 0
2. 4] g 0 Q9 2  § L v] 1
3 2  § 1 o 3. ( 5 2 0
ke b 2 0 L ke 2 2 0 0
3. 0 A ] Q 5. 2 5 e 9
Mean 0.8 1.6 0.2 0.0 l.2 2.4 Oals 0.2
Fenn e
photo 0.5 0.8 0.8 1.5
Hean
temp 1.2 0.1 2.0 0.3

TABLE VIII. ANALYSES OF VARIANCE OF THE NUMBER OF ROOT SUDS )0 MILLI~
METERS OR MORE IN LENOTH ON NONFLOWKRING AND FLOWERING
LEAPY JPURGE APTER BXPOSURE TO CONTROLLED TEMPERA-
TURL AND PHOTOPERIOD CONDITIONS FPOR 51 DAYS,

Under 67°F. myctotemperature more buds grew %o 10 millimeters in



length than under the J®F. nyctotemperature.

In TABLE I the date are presented for the emsrgence of mew sheots
from roots of the monflowering and flowering leafy spurge plants that hed
been exposed to the controlled temperatures of photoperiod comditions for
51 days prior to trensplesting. The snalyses ¢f variance are presented
in TABLE X,

TABLE IX. THE NUMBER OF DAIS REQUIRED FOR EMEROENCE OF SHOOTS FROM
TRANSPLAFTED BOOTS OF NONFLOWERING AND FLOWERING LEAFY SPUROR

PLANTS THAT HAD BZEN EXPOSED TO THE TRMPSRATURE AND
PHOTOPRRIOD POR S1 DAYS PRIOR TO TRANSPLANTING.

9
8
12
2
Mean 8.0 ¥ 10,2 13.6 6.8 7.8 9.4 8.8
Mean
zo .1 1.9 8.3 8.3
w ﬂ.’ nll 7-’ "3

TABLE X, ANALYSES OF VARILANCE OF THE NUMBER OF DAYS POR EMREGENCE OF MEW
SHOOTS FROX NONFLOWBAING AND FLOWERING LEAFY SPURGE AFPTER BXPOSURE T0
CONTROLLED TEMPSRATURE AND PHOTOPERIOD CONDITIONS FOR $S1 Days.

1 a.2%

3 8.
67". ve u"o 1 20.0
P-hre ve 1S5-hrs 1 28.8 " 1 0.0
Interection 1 5.0 1 5.0
st i 2.1 A6 10,8
Total 19 19 '

® Significant at 5 per cent level.
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HMgnificantly less time wae requized for emergence of shoots frem
Mlnfymrggmtwbmmndwﬂghmmmo
of 67°F. than those that weme exposed to J°F. Although there wes a
similar trend, it was not established that temperature had sn effect
M the Wme required for emergence in the flowsring group) iikewise,
photoperiod had no effect for either group. New shocts arese froaz the
root of ene of the flowering plants under gool, P~hour photoperiod that
had short internocdes similer to those in Pisure 3.

Five shoots from the flowsring growp had flowered within 50 days
after they had besn transplanted. At this time they wepre discardsd.
The shoots that flowered were: ome from the g-hour 67%". nyctotemper-
sture and two sach from the 5= wod 15-hour 34°F. nyctotemperature. The
shoots from the nenficwsring growp did met flover.

The sssond experiment wss conducted in the full of 1957. Laafy
Ipurge Foots were dug end treneplanted in pots during the last week of
lugust, On Septesber 13, when the plants were siz 0 eight inches high,
10 plants were placed under sseh of the following temperature and
photoperied treatments. |

1. 9ehour phetoperiod and 72°F. in the greemhouss (9=hr ID).

2, 12<hour photeperiod snd 7E9F. in the greenhouse (if-hr ID).

3. 18-hour photeperied mnd 72°F. in the greenheuse (18-hr ID),

k. 12-hour photoperied cutdoors (Xg-hr OD).

$» 18-hour photoperiod outdoors (18-hr OD),

On Wevember S, after $2 days under :hc above conditions, the plants

wore removed and the soil was washed fron.ﬂuplmtmu. The nusber
and length of root tuds were determined. "ﬂu roots from each treatment



%

wars replanted snd placed under an l§-hour phetoperied. Dates of emer-
mmmM“MMﬁhnnWowry?«uﬁm—
ning 1 week after the aversge emergence for the five plants. Date of
flowering was also recorded.

The number of btuds 10 or more millimeters in length was trans-
formed by using \x + 3. inmalyses of variunce vare conducted on all
dats. Orthogonal comparisoms were made to test for significant dif-
ferences smong treatments.

The total mumber of reot buds 4s given in TABLE XI, and the
malysis of varience is given in TABLE XII,

TABLE XI, TOTAL NUMBER OF ROOT BUDS ON LEAFY SPURGE AFTER EXPOSURE TO
VARIOUS PHOTOPERIODS INDOORS AND OUTDOORS FOR 52 DAYS.

. } N
2. 28 kO L5
9 19 1k 9 50 22
k. n s § 20 30 )
S. . 32 29 16 7 18
& L3 35 9 2k 39
% 6 W 30 35 i
8. 3 33 33 13 17
9. 33 2h 18 4o 52
Hean
photo 30.3 27.8 26.k
Vean
temp 26.8 29.2

Thare was no significant difference in the total pusber of root
buds found in the five different eandition;.

mmordnnm.mmmmunmulmu
presented inm TABLE XIIT with the analysis of varlascs given in TABLE XIV.



TABLE XII. ANALY3IS OF VARIANCE OF THE TOTAL NUMBER OF ROOT BUDS FOUND
ON LEAPY SPURGE EXPOSED TO VARIOUS PHOTOPERIODS INDOORS
AND OUTDOORS FOR $2 DAYS.

£
Sehr ID vs all others l
12-br ID x 18«hr ID ve 12<hr 0D x 18-hyr OD 1 1468.10
12«hy ID ve 18«hr ID 1
12-hr OD ws 18-hr OD 1

There were significantly more root duds one millimetar or wore in
length under the P-hour photoperiod in the gresenhouse than under mmy

other treatment. In ocaparing 12- end 18~hour photopericds betwesn
the indoor and outdoor treatments, more hgdn were activated outdeors
under cold temparatures than in the gresnhouse under warm temperatures.
Significantly more buds developed under the 12-hour than under the 1i-
TABLE XIII. NUNBSR OF ROOT BUDS MORS THAN ONE MILLIMETER IN LENOTH

ON LEAPY SPURGE AFTER EBXPOSURE TO VARIOUS PEOTOPERIODS
INDOORS AND QUTDOORS FOR S8 DAYS.

' 12-hr 18-hr I 12-Ar 0D 18ehr D

Bet ped g 3 15 &%
2. 9 18 6 8 26
3 19 7 3 18 12
he 23 7 5 12 15
5. 11 b 9 10
6. 29 v i 18 8
7. é 9 k 12 6
8. 12 18 - 6 7
9. 15 10 h 20 g

[ o e i foser ER) 1%

Mean

m “o& 11.5 B.6 ,

Mean .

temp 10.1 i 12.6




TABLE XIV. ARNALYSIS OF VARIANCE OF THS NUMBER OF ROOT BUDS MORE THAN
ONE MILLIMETER IN LENGTH OM LEAFY SPURGE BXPOSED TO VARIOUS
PHOTOPSRIOD3 INDOCRS AMD OUTDOORS FOR 52 DAYS,

Source of varistion 4.1 B, 5.
Betwesn h oiﬁ
9-hr ID vs all others p m.a

12«br ID x 18-hr ID vs 12-hr OD x 18-hr 0D 3 265.2%*
12<hr 0D vs 18-hr 0D 1l 1.25
Total

- s&wxcmt at 1 per

hour day length in the greephouse, but there was no difference cutdoors.
Tha number of reci buds 10 millimeters or more in length is given

in TALE IV, the mumber of shoots is presenisd in TABLE IVI, the Rumber

of 10-=illdsmter btuds plus the shoots are shown in TAHLE IVII and the

analyses are found in TABLE XVIII.

TABLE XV. NUMBER OF ROOT BUDS 10 OR MORE MILLIMITERS IN LENGTH ONW
LEAFY SPURGE AFTZR EXPOSURE TO VARIOUS PHOTOPSRICDS

.. INDOGRS AND OUTDOORS POR S2 DAYS.

Plamb _9-hr YD  ohr 30 18-hr §D  12-hr D ar 0D
L. 6 1 ) 3 b
Re 3 4 1 S h
Je 3 l 1 7 1
ke 0 2 1 3 6
| 0 ¢] 1 ) 1l
6. h 0 o 3 )
7. 2 4 e 0 l
8.  § 1l ) 1 la
9. b 2 ] 5 2

i0. 2 3 A 4 2

¥ean 2.7 1.k 0.6 3.k 3.1

Mean

photo 2.7 2.h 1.8

Mean

temp 1.6 3.2



TABLE XVI. NUMBER OF SHOOTS FROM LEAFY SPUROE ROOTS EXPOSED 70 VARIOUS
PHOTOPERTOD CONDITIONS INDOORS AND CNUTDOORS FOR 52 DAXS.

9-hr I0 12

p T2 o "M% otk T 1

s W

1
1
1

; !

|
1l

1
2
T

HFHHVHHHPM

a..n»nwmnu'r‘
|

g |

of

A

2
photo 2.2 1.k 3.6
tenp 2.0 ‘ 1.1

s spons
s o—

TABLE XVIX. NUNBER OF ROOT BUDS 10 OR MORE MILLIMETERS IN LENGTH PLUS
THE NUMBER OF SHOOTS FROM LEAFY 3PURGE ROOTS EXPOSED TO VARIOUS
PHOTOPERIODS INDOORS AND omas FOR 52 DAYS.

Mean
photo L.y 3.8 3.k
Mean
temp
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TABLE XVIII. ANALXYSES OF VARIANCE OF THE NUMBER OF ROOT BUDS 10 OR MORE
MILLIMETERS IN LENGTH, THE NUMBER OF SHOOTS, AND THE TOTAL
OF THESE TWO FOR LZAFY SFURGE EXPOSED TO VARIOUS
PROTOPERIODS INDOORS AND OUTDOORS FOR 52 DAYS,

W of varistion
Woen
9«hr ID ve &1l others ‘
12= & 18«trs ID vu 12-%& 1lB=hrs OD

12-hr ID vs 18-hr ID
12-hr OD va 18-hr OD

R

ey o

¥ Olgnificent st § per cenb isvel., N e
## Significant at 1 per camt level,

There were sigmificantly mere 1U-millimster buds on ths roots of
plants under 12~ and li=hour photoperieds outdoors than there were under
tho same photoperiods imdoors. Significantly mere shoots were produced
under the greenhouse eonditions than thipme of outeida, When the number
of 10-millimeter buds and the number of shoots were added together, thers
was significantly more development under 9-hour photoperiod indoors than
unfer 12~ or 18«hour day length indoors or outdoors. lLikewise, more
shoots developed outdoors under eool temperature end 12- and l8<hour pho-
toperiods than were developed under the same dsy length in the greenhouss,

The number of daye required for emergence of new shoots from roots
that had been exposed to the vericus photoperiods indoors and outdoors on
52 days is presented in TABLE XIX and the analysie of variance is given
in TABIE XI, _

Both temperature and day length tended to affect time required
for emergence of the new shoots from loaty spurge roots. The flants under
12~ and 18-hour day lengih outdoors required more time for emergence than

-
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TARLE XII. WUMBER OF DAYS REQUIRKD POR MMERGSNCE OF SHOOT3 FROM TRANS-
PLANTED ROOTS OF LEAFY SPUROE PLANTS THAT HAD BEEN ZXPCSED 70
VARIOUS PHOTOPERIOD CONDITIONS IMDOORS AND OUTDOORS

FOR 52 DAYS PRIOR 70 TRANSPLANTING. :

m %gm ———— ..

L
7 10 7 6 18
z g 6 5§ 20 1k
B
h 0.0 6.5 %.‘a 13.2
Hean
photo 10,0 12.) 10.0
Hean
m 7.1 151-1

TABLE XX. ANALYSIS OF VARIANCE OF THS NUKBER OF DAYS FOR EMEROENCE OF
NEW SHOOT3 FOR LEAFY SPURGE ROOTS THAT WERE EXPOSED TO VARIOUS
PHOTOPERICDS INDOCRS AND OUTBOORS FOR $2 DAYS.

Souree of varimes :. d t i 3,
Between » N m.&%’
9«hy ID vs 81l others 1 5.29
12«hr ID x 18«hr ID vs 12-hr OD x 18-hy 0D 1 Lk 05%*

ID v ' 3
(&7 1

the ssme photoperiods in the greenhouse, and more time was required
butdoors under 12 hours of light than under 18 hours.

Shoots from roots thet had been exposed to the various photo-
perdcds indoors and outdoors for 52 days are shown in Pigure 9. They
reveal that longer day length and warm teupersture AF fonducive to
smergonce of shoots. Photopericd and tempsreture did not appesr to
affect early growth; however, all plantg.were of squal size when sach
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Flgure 9. Few Shootes from Leafy Spurge Bbots Exposed to Various
Photopericds Indoors end Outdoors for 52 Days.

The number of dgys between emergence and flowering is given in
TABLE XXI snd the analysis of variance is presented in TABLE XXIT.

TABLE XXI. THE NUMBER OF DAYS BETWSEN BMERGENCE AND FLOWERING OF SHOUTS
FROM LEAFY SPURGE ROOTS BXPOSED TO VARIOUS PHOTOPSRIODS INDOORS
AND OUTDOORS FOR $2 DAYS AND UMDER 18-MOUR PHOTOPERICD
INDOORS THEREAFTER.

Plent _ r 01 " 18-hr 0 12-hr —16-hr OD
1 b1 1n 119 75 L3
2 u* 80 17 93 70
3 13 12 118" 51 73
b 118* 76 1aL* 10k" 18
5 109" ug* 113* 204" nrt
Mean 112.0 110.8 116.2 85.4 6.2
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TABLE XXIX. ANALYSIS OF VARIAKCE OF THE NUMBER OF DAYS DETWREN EMBROENCE
AND FLOWERING OF SHOOTS FROM LEAFY SPURGE ROOTS EXPOSED 10
VARIOUS PHOTOPERIODS INDOORS AND QUTDOORS FOR 52 DAYS.

# significant at 1 per cent level.

The cold treated plants flowered in significantly less time thm
plants in the greenhouse, but photoperiod haed little effect. Some of
the plants did not flower. In these cases tha number cf days betwesn
emergence and eonclusion of the experiment was used as the number of
days required for flowering.
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Rleenssion

The limited data fyom 1956 and 1957 indicated that leafy spurge
root buds began to go dormant during the late summer and early fall. As
the nights becare colder and the days became shorter, there was a gradusl
transition from an active to a semi-doymant gondition. Hoots dug and
transplanted during this period required § te 16 days to produce shoota.
When the tempersture dyopped to below freesing, the buds on the lealy
spurge roots became dormant. Those on rocts exhumed and transplanted in
wgmammnmumumwwmmudm
or the buds failed to become active, and mo shoots were produced for
a period of tima. Thirty-six days were required to produce shoots by
mmﬁnﬂIMMImMMMhlﬂWMm
§ months, Homever, after & poried of cold weather, it appeared that the
Wuds had gone through an after-ripsming Period and were no lenger dormant.
After 27 of 38 days of delow-freesing teupeyature, rocts dug snd trane-
planted produced shocts within 5 days.

Viemion (9, 10) found in Rhodotypos kerricides and peaches that
mmlmfnnauntubmnum. They had very
ahort internodes and thiek, desp green leaves, which was very similar to
mmm»mrmu.muonmmwmgmmy
after freesing in this study. Flenion alse reported that this dwarfishness
wnn&ﬁr-rvnh,m:orommormummmm
Wthohﬂntutanuimvvimofm. An effective
after-ripening condition was s period of low temperature. MNonsen (20)
!MleotMmlutylm:nM.\dmwlmminth
mmm;mmrmtm.:mtmﬁm-nmdw



vigor after the soi)l tempersture im the fleld drepped to or below
freesning.

The controlled ismperature and photepericd experiment indicated
that more buds were initiated under shert photopsrieds (9-hrs) then the
lenger photoperiod (15~hrs); and more were initisted under svoler myote-
temparature (3°F.) than under warmer nyctotemperature (67°7.). These
conditions ere similar to those that oceur naturally in the late susmar
and early fs3ll. It is probable that buds elongate more under warym cone
ditions then under cold conditions. It 1is posriblc that more buds are
initiated from voots that have large roci yeserves and this may be the
resson why more buds were preduced by roocts of flowaring plamts than by
those of nonflowering plante.

In the indeor and outdoor experiment theve wes mo significant
difference in the total nusber of buds among treatments but theys was s
difference in the number thit becems move than one =milliseter in length.
Simce the roota were sxhumed in late August, it is probsble that the buds
had previcusly besn initisted. Therefore, the treatmsats had little or
no effect on the total nusber of buis present. Howsver, treatmests did
have sn effect on activity of the buds. Significantly more buds over one
millinster in length were obtained under the short (9=br ID) photoperiod.
There vere significantly more buds lomger than one millimeter snd 10 mil-
1imeters under cool outdoor temperatuxe than under the warm indoor tem-
parature when the photoperiods were 12 asd 18 hours in length. However,
more newv shoote developed under the warm greenhouse tenperstures than
under cool outside temperatures. {
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In genersl, the twe experiments dealing with photoperiod and tem-
perature were similar when comparisons were made between total btuds in
the first and those more than ouns millimeter in lemgth in the second, amd
betwesn the number of buds 10 millimeters in length in the firet end the
musboy of new shoots in the second. There are two possidle reasons Wy
the results in the nusber of buds 10 or move millimeters in length are
different in the twe experiments. These two are very closely related
with growth: one is temperatarw snd the other is time of bud initiation.

The sverage minimum temperature frem Septesber 13 to Nowember 5
was 6°F, higher than the minimum tempersture in the controlled phote-
pericd and tesperaturs experiment. Half of the indoor snd cutdoor ex~
poriment (Septesber 13 - October 16) was 11°F. higher than the N'F.
for the comtrolled photoperiod and temperature sxperiment. went (32)
referring to A. H. Blasuw's work with the sctusi development of the
growing point in tulip and hyscinth, as & function of storass temper-
ature, stated that *The development can be erreeted by beoth low (1.5°C.)
and high (35°C.) temperature. The cessstion of developmont near fyees-
ing is not amasing, since it occure in wost plants.” It is, therefove,
possidle that the 34°F. teuperature used in this study may have been too
eold for tmd elongation, while & few degrees higher wuld have parmitted
growth .

It 1s slmost sertain that bud imitistion had already taken plece
before the plants wers placed under the eonditions of the indeor and
outdoor experiment. Therefere, it sppsars that the uwse of s alightly
mwmmmmum;imama. If this ware tous,
mmmnn-mﬂh-’-ﬂhhﬂwlﬂ-ﬂlmhr



buds 4in the controlled photoperiod and temperature experiment.

The true domment condition wes not obtained in the two experie-
monts dealing with tempersture and photoperiod, aslthough there were
differences in the number of days required fer emergence, It took more
\lme for emergence from roots placed under the short photoperiods and
tolder tempsratures than under longer photoperiods and warmer tempers-
tares. This is similar to the respense of leafy =pursre roots dug in
the fall and transplanted in the greenhouse, except plante with thick
leares and short interncdes were not produced. However, this charscier~
tstic vas expregsed in one plant from the sontrelled photoperied and
Seapersture sxperiment. This plant same fyom tha flowering group that
wes under 5-hour photoperiod with a nyctotemperature of 3L°F.

Cold temperstures ware very effective in inducing flowering in
lsafy apuryge, as was shown in the mtuni bud dormancy studies. Leude
st 8l. (15) weperted thet Ladino clover overwimbering outeide under
natursl winter tempsratures hastersd flowerini by as much as 8 weeks
compared to thoss overvintaring in the greenhouse. Tharmopericiisa is
alse important in inducing flowering in other plants such as Camellia
japenica (2), and peaches (k).



Effects of Auxin end Antliauxin

Axin end antisuxin were applied in various concentrations to the
cut surfaces of decapitated leafy spurge shoots to determine the effect
of those hormones on the development of the axillary buds above~ground
and the root bmds.

Experimental Procedure and fesults
Indole-3-acetic acid! was chosen as the saxin and trens-cimmemic

scid) as the antisuxin used in this study, becsuse both have been found
to occur naturally in some spacies of plants.

During September of 1957, leafy spurge plents were sxhumed and
the roots were cut into S-inch sections messuring from the soil surface
down. The sections were planted in soil im S-inch clay pois and ex~
muulmmnuumim-.

mMrl,uﬂ;‘HMHHMﬁnnnmln
and had only one main shoot. The top growth was removed from 320
Mm-ammmmmmnmotmnu. Indole~3~
acetic and trans-cinnsmi¢ acids were mixed separately in lanolin at cen-
centrations of 250, 500 and 1000 ppm. Bach lanclin mixture was applisd
%0 the cut surface of L0 decapitatad leafy spurge shoots. These treat-
ments were compared with thres controlas (1) desspitation emly, (2) desap-
Atation plus lasclin and (3}) nondecapitsted. Trestmsnts were made evary
3 days for o paried of L wesks. Before sash application, am additional

S =

1indele~3-acetic acid and trens-cinnamic acid are sbbrevisted as
IAA and TC, respectively.

i
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ome~fourth ineh of the stem was removed so that treatments could be made
to freshly cut stems. At the end of cach week (December 7, 1k, 21 and
), the s0il was washed from roots of 10 plants from each trestment.
The number of axillary shoot buds and the number of wreot buds were count-
od and their lengths determined. Primary interest wss to observe the
effocts of treatments on root buds. The mumber and length of axilisry
buds were recorded to determine if their activity was comparable to the
activity of the root buds, snd to determine if the technique of applice~
tion was satisfactory. If similar results were obtained, the theory that
spical dominancs controls the activity cf leafy spurge reot buds would be
subptantiated. Since the removal of eme~fourth of an inch of the stem
before sach application reduced the nusber of the axillary shoot buds,
the nusber of shoot buds was counted on the first two dates only.

Sinos the date contained seme seree, they were transformed by
using Vx + 4 and analyses of varisnce were conducted on all dats.
Orthogonal oomparisons were made to determine significant differences
mong trestments., Duncan's Huiiiple Range Teet was used to ftest the
significance of the mean comparisons.

The mean musber and length of axillary shoot buds together with a
statistical comparison of the mesns with Duncan's Multiple Hangs Test
are given 4n TABLE IXTII, and the anelyses of variance of transformed
maans are given im TABLE IXIV.

One woek after the first data of mpplication there was a signifi.
cant difference in the number of mnmum-pmoaby plants under
the various treatments (TABLE XXIII), Duncan's Multiple Remge Test indi-
cated thet the number of buds on plants t.:'um with the two lower ratas
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TABLE XIIII, MEAN NUMBER AND LENGTH OF LEAFY SPURGE AATLLARY 3HOOT BUDS
ONE MILLIMETER OR MORE IN LEZNOTH ONE AND TWO WHEXS AFTER PIRST TREAT-
MENT WITH AUXIN AND ANTIAUXIN AND STATISTICAL COMPARISON OF

THESE HEANS WITH DOUNCAN'S MULTIPLE RANGE TEST. :

L]
103 ¢ 1.9 b 10" b 6.3 L
Stat. sig. means statistical sign 3 at 5 por cent level. Nears

followed by letter "a® are significantly different frem those mesns not
having “a*j; those followed by *b" are significantly different from those
not having "b%, ete.

TABLE XXIV. ANALYSZS OF VARIANCE CF THE NUMBER AND LENQOTH OF LEAFY
SPURGE AXILLARY BUD3 ONE MILLIMETER OR MORE IN LENOTH ONE AND
TWO WEEKS AFTER FTIRST APPLICATION G AUXIN AMD ANTIAUXIN.

M“ of Ce . 8¢ . € .
Between 8 L.96" B8 2,16™ 8 1.00" 8 k2
Within 81 b 81 il 81 23 81 2.5

of TC did not differ from the decapitated and the lamolin checks and
that the nusber on plants trested with &ll three rates did not differ
from the pumber on the lanclin trested plante. There were significantly
more axillary buds found on the TC tywated plants then on the Il
treated and the nondecapitated plants. !!fmer, nondecapitated plante
md those trested with 1000 ppm of IAA bad significantly fewer buds
than those receiving 500 and 250 ppm of IAA.
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buds that were one millimetsr or more in length. There was no differ-
ence among plants treated with TG, lanolin, or those that were decap-
ditated, but all had buds that were significantly longer than the IAA
trested and the nondecapitated plants. There was ro gignificant differ-
ence in the length of the axillary buds on plants that were decapitated
and those treated with 250 or 1000 ppm of IAA. These results indicate
that IAA applied to decapitated plents suppressed the activity of exillary
buds tut thet TC did not effert activiyy.

The number of axillary mds changed very little durimg the second
wesk., However, the aversge numbar of buds on plants treated with IAA
increased. Treated plants had significantly more buds then the nonde-
capitated plants.

After two wecks, the axillary buds had grown considerably. The
bude on the TC treated plu‘sgl hed elongatsd the most, followsd by those
on the lanclin and the decapitated plants. The axillary buds on the IAA
treated plants grew the least, and those on the nondecapitated plants
remained inactive. Ths application of IAA appeered to have suppressed
activity, but had not inhibited it. The application of I(, oomc@y
the two higher ratasm, appesared to have stimmlated growth.

The data for the total number of root mids were analysed tut
1t was not esteblished that treatment with TC or IAA had any effect on
the mumber of buds. The data for the nusber of root tuds one or more
millimeters in length were analysed as u_'m felt thst they would serve
as an indicatieon of bud activity. The data for the total lemgth of buds
were analysed to secure information mncg:uing growth. However, the



results indiceted that total length was dependant on the number of

buds one millimeter or more in length as the results for the two seis

of data wre almost identical. An snalysis of the average length of
buds confirmed ths fact that total bud lemgth was dependant on the number
of tuds ons millimeter or more in lemgth end failed to establish thst
treataent with TC or Iii hed any effect om growth.

Although the four sets of data were acalysad, the results
indicated that tha only asaningfol data were those on the number of
buds one millimeter or more in length.

Ths mean number of reot buds oms millimetar or mere in length
Vogethar with a statistical comparisom of the means with Duncan's
Multiple Runge Test are given in TABLE XXV and the analyses of variance
ef transformed msans are given in TABLE XIXVI. The difference in the

-

TABLE XXV. MIZAN NUMBER OF LEAFY SPURGE ROOT BUDS ONE MILLIMETER OR
MORE IN LENGTH ONE, TWO, THREE AND FOUR WEEKS AFTER FIRST TREAT-
MENT WITE AUXIN AND ANTIAUXIN AND STARISTICAL COMPARISON

OF THESE MEANS WITH DUNCAN'S MULTIPLE RANGE TEST.

a
S be
ab ab
abe be
¢ $00 6.1 be u.é 6.9 9.4 a=b 6.8
be ab
¢ be
e be
¢ ¢

tonemd w letter "a* ave ai.gni.ﬁemtly different from those nuni m
having "a¥; those followed by "b* are significantly different from those
not having "d*, ete.

-
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TABLE XXVI, AMALYSSS OF VARIANCE OF THE NUMBBR OF LRAFY SPUROE ROCT BUDS
ONE MILLIMETER OR MORE IN LENGTH ONE, rw, THREE AND
FOUR WEEKS AVYSR FIRST TREATMENT

1.48% 8 a XT3
Within 81 49 8 0 81 62 81 .&

W
Siguificant at 5 per cent level.

pusbers of root buds detween treatsents wes sigaificant, but omdy on
Deconiber 7 and 20, 1 end L weeke after initigl treatment, respectively.
In examining *he means for these two dates, it was found that the chem-
ioals did not effect the root tmds 1ike they had effected shoot duds.
In the December 7 wmeasurement, there was no significant difference in
the nusber of roct duds on plants treated with IC and AL, Significant-
1y more root buds were found on the nondocmm, dscapitated snd
lanolin treated plante than om those m-m with I4A. There was a
significant varistion in the rumber of buds found on the roots in the
December 26 measurement. There were mere buds on the mondecapitsted
pPlants than on any other trestment. However, the difference was not
significantly different from ths numbey on plants treated with lanolin,
or 250 or 500 ppm of TC. Plants that were nondecapitated, or trested
with lanalin, or with TC st 250 or 500 ppm hed significently more buds
than those trested with 250 ppr of JAk. Since Duncan's Multiple Renge
Test should not be used when there is not a significant ¥ tast, this
test was not used for the December 1l and December 21 measurements.

The snalysis of vasrisace of the combined number of root buds for
the four dates is presented in TABLE XXVII. There was a significant 4if-
ference in "treatments", "dates" and "dates x treatments” interaction.
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TABLE XXVIY. ANALYSIS OF VARIANCE OF THE COMBINSD NUMBER OF THE LEAPY
SPURGE ROOT BUDS ONE MILLIMETER OR MORS IN LENOTH FOR THE
FOUR MEASURRMENT DATES.

Checks vs others 1 1k ..86%*
Nondecap vs lan x decap 1 W §
Lan ve decap 1 .51
T¢ vs IAA 1l .68
T¢ 1000 ve TC 500 x TC 250 1 07
TC S00 vs TC 250 1 «20
IAA 1000 ve IAA 500 x IAA 250 1 .03
IAA 500 ve IAA 2 1 06
Srror (a) 12 N
Dates 3 1.32%%
Dec 7 va others i -h’
Dec 1k ve Dec 21 x Dec 28 l 2.
Dec 21 vs Dec 28 1 1.02
Dates x treatments 2h 1.79%
Error (b) 243 33

The wean number of buds on plants receiving the three check treatments
was significantly higher at the 1 per cemt lsvel than the mean number on
plants treated with TC and IAL . However, it was not established that
there was a difference among the various TC and IAA treatments, indicat~
ing that all such trestments suppressed root bud agtivity to the same

degree. :

Although the number of buds on December 7 was net significantly
different from the mesn of the other thred dstes, there ware significantly
fewsr buds present om December 1l than am December ¥l or Dacember 23,

The “date x treatmsnts® inmtersction indfcated that there was a fluctus-



tion in the mumber of meat buds for the various treatments st tha

different dates of measuvrement,

Hpeuspion

IAA in lanclin peste tended to arrest development of the axillary
bude for onms week following sprlication to decapitsted stems. Similar
results have been reported in other plants (6, 29), The inhibition was
proportionsl to the increass in auxin goncentration. Delisle (6) re-
ported that when decapitsted stumps of Agter novpe-znglise were treated
with IAl, the imhibition on the develorment of the lateral buds vwas
approximately in proportion teo the concentration usad--the greater the
concentretion the greater the inhibition,

Two weelks after application it was appsrent that the rate of
diffusion of IAA was not fast encugh, oF the concentration was not high
enough, to prevent the sxillery bude from becaming metive. It is also
possible that fommtion of sallus on the cut surface reduced the effeet
of the auxin, Another possibility is that another substance in the plant
inmctivated the IAA. Tven though I1AA was less effactive &t the end of
the second week than at the end of the first wesk, it had reduced axillary
bud aetivity and growih significently.

There was not much differemse in the mmber of axillary buds and
their langth on the TC trested rlants when compared with the decapitated
and the lanolin treated plarts after ths first week, At ths end of two
weeks, application of TC at 500 and 1000 ppm showed significant increase
in length over decapitated, nondesapitat® and the IAL treatments.

Van Overbeek et #l+ (30) reported that TC inhibited growth and the inhibe
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ition may be reversed by suxin, Apparently, this occurred when 7¢ was
spplied to decapitated leafy spurge stems. One week after application
there was 1ittle difference among the decspitated, lamolin and the TC
treatments. FHowever, TC had not inhibited ner stimulated axillary
bud sctivity at this stage. Later, when enough anxin was produced by
the axillary shoots, the growth stimlus was greater on plants treated
with TC tham on the decapitated snd lanolin treated plants.

It is possible that the antisuxin disrupted apical dominance.
However, one would expect &n increase in dud rmmber instead of bhud length
if this were true.

Counts made on the number cf root buds indicsted that they were
not affected in the same manner a5 tha sxillary buds en the same plants.
When weekly readings were considered separstely, a significent differsnos
among trestsents was acted at the end of the first and fourth weaks for
mumber of buday however, there was no difference at the end of the sesond
and third weeks after initial treatment. In each case where a differemce
was noted, thare ware, in generval, sors buds sn plants that weye not
troated with TC or IAA. VYhen al) four weekly readings were combined
inteo one snalysis of variancge for number, it decame apparent the plants
giwen the thrwe check treatments; namsly, nondecspitated, decspitated
plus lanolin snd decapitated without lanclim, hed significantly more roct
buds than plants receivimg the TC or IAA treetments. It appears that
both TC and IAA Anhibited the mumber of yvot buds. It alse appears
MW&‘MM&M&.:MM&.N«%N&I”“&M&&
axillary bSuds. Pessible reasons forhil;nmbodn-tomiahmw
mmmuwmmo:tm:mmmwummu;
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stisulation, The same concentration that cmused stimulation to axillary
buds on the shoots resulted in inhibition of the root buda.

The inbibition of the axillary buds on the nondecapitated plants
was probably a function of apical dominance but the resson for am increase
in the musber of root buds on the seme plants was not apparent. Perhaps
the root buds had already been supplied the stimulus when the roots were
trensplanted in the greendouse, then the plants were dacepitated, s
shook was placed on the plant. The shock was greater vhen epplisation of
TC or IAA was made ¢0 the exposed surface of the wound. Another reason
may have been the result of the loss of apiesl dominance as flewering
approached (6). Gince the loss of spical dominance can be centriduted %o
& Jowering of the suxin level, this may have besn encugh to change the
suxin level in the entiye plant and as & result the reot bude began o
develop. b

The suxin, IAA, seemed to cause ishibition of both the sxillavy
and the yoot bude, which is similer to the work comducted by wWemt (1)
on the Denothers msercsiphon. He found that the polarity of &xia in
roots wes continuous with that in the shoot snd the phenomenca of suxin-
muuucémummu-mm;wu.

The effect of an imhibitor may alse have besn dlocking the effeit
of the suxin end the antiguxin. FPlototexic effscts of aguecus extyact of
leafy spurge bave besn reported (18). Thess aguesus sxtracts inhibited
root growth of pea and wheat seedlings.
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SEED MATURATION

Two experiments were conducted to deterwine the relaticnship de-
_ﬂndhmcwmmdn‘uhﬂtywmﬂiwmm
capeules of known age. Seed color was oerrelsted with seed weight,
i1ty to germinate and age of capsules.

- A third experiment was conducted to determine the lstest date that
e application of 2,L~0 would prevent the producticn of visble seed.

Experimeutal Procedure and Results

The firet axperiment was conducted between June 2 sad 31, 1957,
the sevond was betweon June 24 end July 27, 1997, and e third wes
conducted between July 1 and august 9, 1957.

On the first day of eamch experiment, all inverted capaulss were
removed from a nusber of leafy spurge plante and each plsnt was maried
with a colored tag. The plants were sxamined daily and vhen the capsules
were inverted over the cysthia the dete was recorded. Those gyathis in
which the ovary was not exposed weye removed to insure that all cepsules
were the s age. Since more cyathia snd female flowers developed on
the tagged plants, it was necessary to choak these Flants delly. 'han
oew bracts opened, the new cysthis were removed so that they would not be
sietaken for those already under observation. Howsver, it was possible
%0 leave capsules of two or thyee differemt ages om seme plants without
losing accuragy.

On large plants that developed mumereus sets of bracts, it wes



possible to let a new age group of capsules devalop every 6 or 7 daye.
Since one age group was a week older than the mext group, there wes no
diffieulty in distinguishing one group from the other. This wratem
mduced the number of cyathia that needed to be removed, and increassd
the wumber of capsules thet could be observed from the same number of
plants. .

In the June 2 ~ 31 experiment the age of the capsules at harvest
was 1 - 29 days, end in the June 24 - July 27 sxperiment it was 3 - 27
days. Two methods of harvesting were used. Ome mthod consisted of
mowing the plants and placing them in separate paper bags. The capsules
would dry and burst open. The seeds from each plant were placed in
separats snvelopes. The cther method was easier snd faster and allowsd
for observation of more than one age of capsules on the seme plant. In-
dividusl cspsules were removed st the age desired and those frem the same
plant were flsced in & packet.

The eseds in each packet were sepsrated according to color and
sounted, Seeds of each color from ecach plant wers germinated separately.
Preliminary germination tests had indicated that all seeds ger-
minsted best in two per cent KKOj; sclution umder altemating temperature

of 20°C, and 30°C. Mottled seeds germinated best under st least 10
days of alternating light and dariness, gray seeds germinated best under
dark conditiens, brewn seeds germinated under both conditions and 10 deys
of light 4id not ishibit the germination of the gray sssds. Therefore,
all seeds in these experiments were germipated in a germimator under
altermating temperature of J0°C. for 8 hours and 20°C. for 16 hours.
?-rmfm\mdq-,mymumlgmm-u&rmumw



perature. After that they ware placed in the dark.

Bepults of the first experimemt (June 2 - 3, 1957) ave shown in
APPENDIX TABLE I and Figure 10. Figure 11 shows the stage of develop-
ment of seed and capsules at 7, 10 and 15 days after the capmiles had
inverted.

[ ] . ‘.
. -"..-O. ' '-»‘ 2\"9 ) .‘:
.;.. .‘. [ : g.!: ’r :‘:
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Figure 11. GCapsules and 3eeds Obtained in First Lxperiment 15 Days
after Capsules Inverted (left) 10 Days after
Inversion (center) and 7 Days after
Inversion (right).

The ovaries and the capsules begen %o snlarge at about § days
after the capsules Nid imverted. The sesds were shrivelled in eise,
and yellow in color. Seeds from capsules that were one day older were
more rigid. Many of tham were not shrivelled and were slightly brighter
yollow in coler. One of ths yellow sesds had byowm smda. The capsules
sppeared o be fully developed by the temth day and & few more of the

yellow seeds had brown tips. However, thé majority of the seeds were
ml“u-

=

Eleven days after the capsules had inverted seeds that were yel-
low, yellow with brown tips, yellow-striped, orange-brown or reddish-
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brewn were cbserved. Two days later brown sesds wers presert. Brown
was the predominant color between the fourtsenth and the twamty-third
day sfter the capsules inverted. Om the tweniy-first dey many gray-
brown and & few gray seeds were present. On the tweniy-third day gray-
brown seeds were predominent. HMottled seeds were pressmt on the twenty~
fourth day, and they became the majority on the twenty-eighth day. The
capsules had not started to dehisce by the time they were harvested,
although soms of the capsules were 29 days old.

The germination percentazes of seeds grouped sccording to age
ar¥e given ip APPENDIX TABLE I and similar date for seeds grouped accord-
ing to color ave shown in TABLE XUVITI. Ounly three visble seeds were
obtained from capsules that were harvested lese than 19 days sfter
inversion. In lé-dgy old capsules, 3 of LTS brown seeds were viable.

In 19« and 20-day old capsules, 10 - 13 par gent of the browm seeds were
vighle. On the twsnty-first d'a‘y, gormination was L of L gray, S5 of 89
gray-brown, snd 29 of 168 brown seeds; smd the germination percentage
was about the same for all capsules that wers clder when harvested.

Rone of the yellow, orange-browm, red or reddish~brown seeds were viable
even though some were obtgined from cspgules that hed inverted 29 daye
before being harvested.

Results of the second experiment (Jums 2k - July 27, 1957) ame
shown in APPEEDIX TABLE II end Figure 12.

Shrivelled yellow seeds were present on the seventh day. The
majordty of seeds on the nminth day were ytllq:t, ol though reddish-brew,
orange and yellow seeds were observed. Brown sesds appeared on the ten-
th, gray-brown and gray on the fifteenth mamuu on the eighteenth
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TABLE XXVIII. KUMBER AND QSMMINATION pERGENTAGE OF LEAFY 3PUSas 38£08
GROVPED BY GOLOR IN TWO DXPERIMBNTS (JUNE 2 - 31, AND
JUNE 24 - JULY 27, 19%7).

Tellow stripe 2 llol 0.0 0.0
» 0.0 0.0
Yellow/br, tip 200 2 0.0 0.0
Yollow 7 L9 0.0 0.0
¥hite 12 [ 4 0.0 0.0

Shrivelled yellow 44 26 0.0 0.0

m white g ; G0 0,0

day sfter the sapsules had inverted. Brown seeds reached the majority
on the tenth, gray-brown on the sixteenth, gray on the seventeenth and
mottlied on the ninteenth day after inversion. "Seu of the capsules had
dehisced on the tweniy-sixth snd twenty-seventh day in this experiment.
The viability data of the various age groups are presented inm
APPENDIL TABLE IX, snd the mumber and per cemt of viable seeds in each
color group ave given in TALE XIVIII. The youngest seeds to germinate
wre from capsules harvested on the thirteenth day after they had in-
verted. Thees were brown sesds and 1) of 1250 germinated. On the fif-
teantk day efter the capsulss had inverted, the gray germinated 1 of 1,
the gray-brown 3 of § and the brown 5k of 84 meeds. Bighteen deys after
the cepsules had inverted the germination of the harvested seeds wasi 3
of 3 mottled, 85 of 122 gray, 12 of 13 grv-brm:x and 21 of 43 brown seeds,
No yellow, orange-browm, red or reddish brown geeds germinated even though
same were obtaimed from capsulss that had :.nlu:rt:i ZT days before harvest.



Effect of 2,4-D o0 Seed Fiabllity

A11 cepsules were removed from a pateh of leafy spurge plasss and
each plant marked with a coloved tag. The plmnts were observed dally and
the date that the capeuls inverted over the ayathia was recorded for the
puriod July 1 to August 9, 1957. Cepsules that inverted later were re-
noved. Several cepsdies the same age were allowed o develop on one
plant and capsuies of mure than one age group were slso allowed to de-
velop on the esme plant. Pert of the pateh was sprayed with ene-half
pomd aeid equivalent per acre of a butoxyethanol esster of 2,L-0 on
July 22, 1957, vhen the cepsuios were at all ages detwen 3 days before
inversion and 1§ deys after inswrsimm. The resainder of the patsh
was not sprayed.

The capsules were removed just before dehiscence and placed im
eoin enveiopes. Capsules {rom esch plant ware lupt separately. The
soeds frem each packet were separsted according te color and counted.
Seeds of each color from esch plant were germinated separately on
tw per cent INCy impregnated blotters in a germinator wnder § hours
of 1ight at M°C, and 16 hours of dark at 20%C. for 10 days and at
the same temperatures vithout light for lh days. it this time germination
ms low for hs motilsd seeds so they were exposed to light for 21 days.

APPENDIX TABLE XII presents the data for the 2,4-D trested patch
and APPINDIX TABLE IV shows the resulte from the untrested patch. Fig-
ure 13 shows the relstionship between seed color and age of capsules at
spraying 1ime for trested and untreated leafy npu:'p plants. In Figure
1, capsules md seeds from treated gnd untreated plants are shown.
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Pigure 1i. Capsules snd Seeds of Untrested Leafy Spurge (upper left
hand cewmer); Leafy Spurge Tresated with 2,4-D 9 Days after
Capsules Inverted ( right hand), 8 Daye after In-~

e

version (lower left hand), and & Days after Inver-

sion mrmthuS.-mmumm
15, 18, 18 and 20 Days after
Inversion, Respectively.

In this supariment a new sead color was obssrved. It was dark
gray with reddish +inge oy dark brewn with reddish tinge, and was called
dark gray-brown with reddish tinge.

Only two seeds were Produced when leafy spurge was sprayed 4 deys
er less after the capmules had imvertsdi. These two seeds were white
with brown tips, even though the c¢apsules had been inverted from 15 %o
7l duys bafore harvest.

Capsules, that had beern invertad 6 days and more shen spreyed,
produced some mettled seeds, Howevar, the majority af siads were white
in capsules that had been inveried 5, & or 7 days gt Whe tims of spray-



ing; and dark gray-brown with reddish tinge in capsules that had been
inverted 5, 9 or 10 days. lost seeds were mottled in capsules that

inverted 11 or meye daye before spraying and in cspsules that were not
sprayed.

On the 2,i-D treated lealy sparge, some capsules started %o
dehisce on the Hiuth to the twenty-fifth day after thay had inveried;
whereas, untreated capsules did not start to dehisce until the minteenth
to the twenty-fourth day (APPSNDIX TABLES ITI end XW),

The germination percentage of the seeds grouped according te
solior is given for treated and untreated plents in TARLE XIXIX, Sisilar
deta for seed grouped asccopding to time of spraying are given in TAHLE
LT, and APPENDIL TABLES III and IV. Mottled seeds had the highest
gernination percentage in the sesd fronm both the treated and the untreated

TABLE XXTX. OERMINATION PRRCENTAGE OF LEAFY SPURDE SEEDS, GROUPED ACCOHD-
ING TO COLOR, FROM JPRAYED AND UNSPRATED LEAFY SPURGE PLANTS.

Orsnge-browm : 0
Yellow or white stripe 113 s 0.0 0.0
Yellow or white

with brown tips n 0 0.0 0.0
Yellow 130 6 c.0 0.0
White 490 18 0.0 0.0

Shrivelled yellow .
Total L1 """'il"gf 20.7 55 .0

T T———— . e _. m.. m.
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plants. Seeds from untreated plants had a higher germination per-
centage than seeds from treated planta, The youngest seeds to germin-
ate from treated plants were these from capsules that were 6 days old
wvhen sprayed (TABLE XXX and APPENUIX TABLE III). However, less than
10 per cent were visble from capsules that had been inverted less than
10 days st time of treatment,

TABLE IfX. OERMINATION PERCENTAOR OF LEAFY SPURGE 3S£DS QROUPED

ACCOHDING TO THE NUMBER OF DAYS CAPSULES HAD BHEN
INVERTED AT THE TIME OF SPRATING.

.‘ L W& +* Sk
-I_ * L] » A
0 - [ % ] » i
x L L » k2 3
’ L ] i * L% 3
3 2 o 0:0 e
N * 63 - 63.5
] ] b 0.0 53.8
é 67 22 3.0 n.s
7 50l 5 1.0 50.0
: x & i o
10 ko9 9 26.h u7.8
1 687 168 23.7 63.1
12 Shs 365 37.1 63.6
13 §76 162 27.6 Sh.9
1 285 1L$ 3 50.3
15 M2 2kl 20.5 1.6
16 234 1& 37.2 g_;-h

»: -

“aumtn

3
5



Bulk-farvested Seeds

Bulk quantities of seed were harvested for meed-weight and ger=
nipation studies. The mecds ware obiained by stripping sll the capsules
from the plants. Gapsules were allowed to dry and the seeds wers separ-
sted as to color, Two hundred sach of byown, gray and mottled seeds were
harvested in Jume, 1957, and 2000 gray and 1800 mottled seeds were har-
vested in August, 1957. These seeds were separated into 100-seed lots,
and sach lot was weighed and germinated.

The weight and germinafion percentage are presented in TAELE
XIXXI. Mettled seeds weighed more tham grey seeds and gray seeds weighed

TABLE XXXT. THE WEIGHT AWD GERMINATION OF LEAFY SPURGE SEEDS BY COLOR
VHEN HARVESTRD AT TWO DIFFERENT DATES,

= ——

more than brown seeds. Mottlsd seeds that were harvested in August
weighed less than those harvested in Jume. The germinstion percentage
of gray seeds was slightly Mgher than that of mottled seeds and wase
conxidersdly higher for both gray and mottled them for broam seeds.

Discussion

Several different colors of seeds were observed. They correa-
) <%
ponded with the maturity of the sesd. As the seed ineressed in ege, the



umua-mmmmnmunnu‘umtm. The
brown then moved in from both ende until & narrew yellow band was present.
These seeds were called yellow stripe. The stripes changed to ovange
giving the seeds an orange-brown sppearsnce. As the orange becsme darker,
the seeds appeared reddish-brown and later brown. They changed frea
Erown to gray. Fiwst, = gray line developed slong one side of the
seeds. This gradually became larger until the seeds were gray-browm in
color, The sesds then lost their brewn tint and wewe gray. Tiny brown
spots then began to sppear on the seeds giving them a slightly motiled
gray sppearance. The browm spots gredually incressed until the seeds
were distinetly mottled. In saws instanges shades of green appeared
between gray and mottled. Seme of the seeds were much mere darkly
mottled than others,

This sequence of colers was cbuerved in sapsales harvested at a
kmown age and was further supported by seed~weight and germinstion data.
Several lets of brewn, gray and mottled sesds weye weighed. Brown seeds
were the lightest, sad moitled seeds were the heaviest, with gray seeds
being intermediate. It is ressonable W0 expect seeds to become heavier
as they mature. The yellow, yellow with brown tips, yellow strips, orange~
brown, red snd reddish-brown seeds did not germinmate because they were
imsature and weye inoapable of germinating. Howewver, browm, gray-brown,
gray and sottled seeds were vigble. Brown seeds ware present jor L
days before they wers vishble. The gray-brown, gray and motiled seeds ware
visble the same day that they appesred. Alse thedr germinatien percentage
mqnmhmwnnp-ruuundx;mm.

mwumuloruumuu:thmwam
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and Rudd (11), but does not agree with that reported by Bakke (1), and
Selleck and Coupleand (23). Hanson and Rudd mentioned that the purplishe
brown seeds with very little gray tinge were less mature than the light
gray tinged with purple. They also mentioned that thers wers light gray
nottled with purplish«brown seeds present. They did not indicate tim
nsturity of the nottled seeds.

Bakke (1) and 5elleck and Coupland (23) reported that brown
sonds weighed more than the gray seeds. The former stated that mows
brown seeds germinsted, but the latter found no significant difference
in germination between seeds of these two colors. I the seeds thay
called byown wers the same a8 the mottled seeds in this study, the
results reported here would be in close agresnent with the results they
reported.

In combining the results from the first and pecond experiments,
it vas found that yellow was the most prevalsnt color between the
soventh and the tenth day after the capsules had inverted. Between the
ainth and the thirteenth day, the yellow with brown btips, yellow siripe,
orange~brown, red and yeddish-brown colors were tho most common. Brown
was predominant from the tenth to the fiftesnth in the second experiment
and from the fourteenth until the twsaty-second in tha first. Oray=-
brown was predominant only on the sizteenth sy in the sscond experi-
ments while in the first, it preveiled from the twenty-third until the
twenty~seventh, Oray preveilsd the sevantsanth snd the aighteanth deye
in the second experimenty slthough, in the first experiment, gray was
never the predominant coler. However, gray was w;oa from the twentiy-
fourth until the twentyeninth day. Moitlad was the =msst mature coler

©



wbserved. Its period was from the nineteenth through the twenty-seventh
day after the capsules had inverted in the second experiment, In the
firet experimant, mottled was predominant only on the lest 2 days of
harvest, the twenty-eighth and the twenty-ninth.

The reason for the variocus colors found in leafy spurge seeds is
mainly due to differences in age. There will ke seeds of differmnt colors
on the same plant. On any plant nev inflorescences are deing produced
sontinually for some puriod of time. Each pedicel af the umbel produces
a single inflorescence. At tha point ef sttachment below the cyathium,
two opposite bracts bdegin to appear. The pedicel «longetes, the bracts
open end the femsle flowr appoars and is fertilised. This process may
be repeated seversl times. AS a result, thers are sesds of seversl aif-
ferext ages on the seme plant. The development of tha inflorvsoences in
this manner has also been observed by Selleck snd Gouplama (23, 24) snd
Bakke (1). :

Severs) of the immature colors were found throughout the two em~
periments, eran vhen most of the seeds were mature. Age of capsule did
not appear to be a factor. In some cases, seeds from certain cepsules wers
{smatare; snd in other cases, one seed in a capsule would be effected and
the others wouid be mottled. It is postulated that this was & physi~
olegiesl reaction. It is possible that the plant was under stress for
mutrients or water. The first capsules to start development or the
first seeds in & capsuls would demsnd se much of the sutrients that those
that were only slightly younger would be at a disadventage. They would
um-nnmmnu.mrmsmxm:ummw
%mdmmdtmmmmuuﬁ;&o‘:ﬂdﬂ.
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White snd partially white seeds are similar to the yellow seeds
in maturity, but for some reason they are white, S5ince these seeds
usually appear during the later stages of maturity, 4t is believed thet
thay stepped development st an earlier stage. Than these seeds would
never later become vigble, even if the capsule did not dehisce,

Whenr the dark gray-brown with reddish tinge soeds were first
cbserved among those harvested from the 2,40 experiment, it was thought
that the chemical had caused discoloration. Howevar, untreated soeds of
the same cclor were alsc obmerved., OGenetic varistion does not sppear te
ba a factor because this color was not observed in two previsus exper-
iments conducted on the same patoh of leafy spurge. This leaves the
possibility that the drier and war=ar gepdiiicps in the latter part
of Jduly and August hastened maturity. This may have caused a groupilug
of the oolors giving a new golor that tekes the plage of ths brown seeds
described in the twe earlier experimants. J

In the spraying sxperiment from the treated plots, there was &
large number of immature seeds. BPaséd on color, 1%.) per cant ware
impature compaved with 2.1 per cent for the untreated. This, snd the
low germination percesntage of the treated, imdicated that 2,k~D had mn
effect on the sesad. These ismsture sesds wuld not heve matured becsuss
the cepsules were cracked dowm one side at the time of harvest. The
eracking indicates that the cspsules were almost Teady to dehisce.



SUMMARY AND CONCLUSIONS

The purpose of this study wvas to cbtain preliminary data abeout
the reproduction of leafy spurge (Buphorbis esuls L.) by studyring the
development of seads and soms factors affseting the dormancy or activity
of roet buds.

In the vegetative bud studies, four expsrismsnts were conducted.
In one axparimsat leafy spurge raots were exhumed at weekly intervals
and trensplanted in greannouse pots to secure an indication of the
affect of natural environment on root tud agtivity. In two experiments
transpiants wese exposed to different vemperasures mind photopesriocds to
learn tha effect of these factors on root bud developmsnt. In a fourth
experiment, aniin and antisuxin were applied in various concentratioma
te the sut surface of decapitated leafy spurge nhoot:s to determine the
effects of these hRormomes on the developmenit of mﬁm buds above-
ground and root buds. '

In the leafy spurge seed maturstion study, twe experiments were
cmnducted to determine the relationship between seed ecolor and maturity
by harvesting seeds from capsules of known age. Seed color were corre-
lated with seed-waight, ability to germinate and age of capsules. A
third exparizent was conducted to determine the latest date that an
application of 2,L-~D woumld prevent the production of viable seeds.

Tha follewing conclusions can be drawn:

1. Natural dormancy exists in leafy spurge; it is brought about
by short days and cool temperatures. It appears that a killing frost 1s

-
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instrumental in csusing complete dormancy. Eipressiciis of dermancy ares
root buds that fall %o elongate or emerged shoots that have thick leaves
snd short internodes.

2. Low temperatures ceuse natural after-ripening, hence the
bresking of dormancy.

3. In gereral, rcot buds develop and grow under conditioms of
short days. Temperature regulates the rate of M. The cool temp~
eratures produce a hardening-off effect and aere very instrumental in
flowar {nitiation. Heot buds subjectad to cool vemperstures produce
shoots that flower much quicker than ™ot buds under warm teaparature
sonditions.

b. Results in this sxpariment on the effect af auxin and anti-
awxin on the root bud development in lofxy Ppurge n'; indefinita. In
genaral, trans-cinnamic acid promotes growth of the axillary bucds and
inhibits the development of the root 'mda. Indole-3=acetic acid eup-
presses the growth of root buds and for a short time suppresses axillary

5. Fer further work leafy spurge seedlings should bs used
instead of exhumed roots. Hoots are too variable; one cannot determine
age or othay factors that may mask the resuits. The enly criterion for
root selection is uniform sise. 3Seeds from the same patch would help elim-
inate some of the senetical variation. The seedlings obtained should
be approximetely the sane age if they are geminated :t the same tims.
The use of sesdlings alse snadles ths research werker to have oontrol



mrtholq-ntmmdphotaporiodmwrtamdmnmmmm
axperinent .

6. Varistion in leafy spurge seed goloer is due to differences in
4ge of seed. As the seed incresses in 4ge, color changes from yellow
to yellow with brown tips, to brown ends with s narrow Yellow band,
hhmthhmomub“mtoamanbrom sead, followed in
order by brown, gray-brown, gray and finally setiled.

7. The rapidness of change in seed color depends upon seversl
anvironmental fectora, such as rainfall, humidity and temperature.
Optimue rainfsll, high humidity or low temperature tend to delay develop-
mert., Therefore, seeds from plants grown under optimun conditions
have move time t0 mature and have greater seed waight.

8. Yellow, yellow stripe, orange-brown and rd;dx:h-brm seeds
are nonvisble. Browm, gray-brown, gray and mottled Soeds are capable
of germinatiag.

9. If lsafy spurge is to be mowed to prevent the production of
ﬂﬂhnﬁs,mmthmwhnmmhmbwm. This
u:ouudmdmmo.umunm. The exact mumbar
©f deys varies with variastion in grewing conditions.

10. An spplication of one-half pound of butoxyethenol ester of
Z/k-D does mot prevent the production of visble seed if spraying is delay-
od more than § days after the capsules have inverted. .
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TABLE I.

T

DATA FROM THE FIRST 3BED MATUKATION EXPERDMENT FROW JUNE 2 -
JUNE 31, 1957.

2 6 10 = - o ot
3 ’ “ b - - -
k 11 209 . - o &
S 9 130k - - . -
6 5 58 e - - -
7 9 1ho - - - -
8 2 gk
) shrivelled yeliow 10 0 100.0
9 9 12
(1) Yellow/br. tip 1 0 2.7
ﬁ Yellow o m; g 6k.9
: * ] *
ol -Ranis nls..... i)
10 29 375
‘f?ﬁ Yellow -~  m g 91.11‘
o o ——
11 26 L7
(1) Reddish~-brown 7 0 1.4
(x) Red 3 0 0.6
(1) Orange-brown 3 0 0.6
(h) Tellow ntripe 10 0 2.0
(8 Isllow/or. tip L5 0 9.1
(? Yellow tan hg) g 81.6
Shrivelled yellow :
I W W
12 19 nk
{1 Brown | 0 O
2 Reddish-brown g 0 2,1
@ E ;¢ oon
7 Yellow stripe . 24 0 10.0
211; Yollow/br. tip 55 0 22.9
1&) Yellow o i5 g Gi -g
Shrivelled yellow ~ :
- ——
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TABLE I. (Centinued)

after of af of of of total
capsules plants capsules seeds visble number
have aeeds of seeds
inverted
13 13 99
23) Brown , 9 0 10,3
2) Reddish-brown b 0 b
(6) Orange~brown 1 6 16.1
(2) Yellow stripe 7 0 8.0
(%) Yellow/or. tip » o 0.5
) el .« &
hrivelled yellow 3
Toal \ ) A—
1k 2 Zho
(13) Brown 164 0 66.1
(6) feddish-brown 12 0 k.8
{6) Orange-brown 19 o 7.7
(10) Yellow stripe 23 (¥} 9.3
_& ;&' . tip 23 g g.s
.G ve. —
18 3] 7 ,
(26) Brown FLT 0 73.3
(13) Reddish-brown 2 o 13.1
i?) Orange-brown 19 0 L9
5) Yellow stripe 1 0 2.8
(1) Tellow/br, tip § ¢ 2.3
(3) Yellow . 0 1.3
&)) mu 13;-4 2 g 0.5
Ve ¢ -
o A ergpromen i
16 28 mm
(1) Browm u7s 3 189
(18) Reddish-brown L5 ¢ 7.5
(1k) Orange~brown » 0 6e5
(8) Yellow stripe 15 0 2.5
(6) Tellow/or. tip 12 0 2.0
&; Yellow 1 : g 2.9
Shrivelled yellow s
o . S—— 7




TABLE Y. (Continued)

after of of of of of total
capmules plants capsules seeds  viasble number
have seeds of seeds
inverted "
17 1 1
(22) Hrown : 199 0 .}
(1) Reddish-brown F.1] 0 7.9
(6) Orange~brown [ ] 2.4
(7) Yellow stripe 10 0 3.9
(L) Tellow/or. tip 6 ) 2.4
3) YTellow 6 0 2.h
i sl - 2 8
Fotal e —— o o | T
18 15 bb
(11) Brown Bl 0 76.4
(L) Reddish-brown 5 ) ke
ie) Urange-brows 3 0 2.7
3) Tellow stripe T 0 b4
(1) Yellow/by. tip 3 0 2.7
2 oy vy i ¢ £ .=
foaT v" R—— T
19 11 -
(10) Erown 110 1k 97.3
1) Reddish-brown 1 0 0.9
_(i; Yellow i g 3.9
Ihrivelled yelisw 2
T ~ 913} -
20 16 -
71) Arown 156 15 95.1
(1) Orange-brown P 0 1.2
(1) Yellow stripe 1 0 0ub
) Yellow/br. tip 1 0 0.6
(3) Yellow i 3 g 762
% The number of capsules were mot counted bdecnuse they had dehisced

while drying ia the paper sacks.



TABLE I. (Continued)

Days Number Number Coleor of seeds Number Number Per cent

r of of of of of total
capsules plants capsules seeds  viadble nunber
have seeds of seeds
inverted

a 12 *

(1 Gray ‘ 4 b 1.5
(h Oray-brown 89 55 33.6
(11 Brown 168 29 63.4
{1 Yellow 1l 0 Ok
E; White : : v} 0.
- Shrivelled white o__o.
Yoral . 1 S mﬁ:
22 10 “
(2) Orey b1 9 L3
(5; Gray-browm %0 52 27.1
(9 Orown s 27 66.2
(1) Reddish-brown 1 0 0.3
(1) Yellow stripe 1 [+ 0.3
(2) Yellow 1l ¢ 0.3
G andams, ¢ o
Shyi X M 0 {6
!@—t ———:an-m i
23 13 - :
(2; Grey 12 9 35
{10 Gray~brown 172 78 50,0
§8; Brown 154 35 k.8
1 Yellow/br. tip d 0 0.3
(2) Yellow ) 0 0.6
N s
2 shrivelled white £
Foid )" NN ¢ S L5 W
= 27 &
(1 Mottled b 2 0.6
(7 Gray 128 1l 19.3
%as Oray-brown 408 261 6.k
17; Brown 109 a 16.4
2 Reddish-brown 2 0 0.3
3 Crange-brown 5 0 0.8
1 Yellow/br. tip 1 0 0.2
%3 Shrivelled ﬁln y. : g g.)
velled te a
Total !._2____________@ L5 'I&g
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TABLE I.

(Continued)

after of of of of of total
capsules plants capsules seeds viable number
thvertes i B
25 22 *
(1) Yottled b 3 0.9
(72 orey 68 59 19.3
gg) Oray~browm !% 12% ég;
(2) Reddish-brows 2 0 0.6
(2) Yellow stripe ] 0 0.6
(1) Yell . tip ! 0 Ge3
(1) White/br. tip 5 ¢ 1.k
(3; White 3 0 0.9
&) o R S, ¥
- . y —_
G s . v, —
26 10 hod
- Mottled i s
() aray a 16 18.h4
(93 Gray=-brows ! 81 63 7.0
(2 Brows - 7 0 6.1
@ Yelres sieip g 0 1;;_
- . “‘———J -
ﬁiﬁ‘; = ‘ e = il 7’ 9
y | 1) -
itg Mottled 13 1 1l.4
(lég Sray-brown ai % 12: _
(1; Yellew stripe b 0 0.9
Q Wilte/or. tip 2 o 1.8
oy ~{3) Mhite ﬁ: ‘6’% El:%...
" 12 ’
(1) Mottled 5 28 59.3
(2) Orey 10 5 16.9




n

() Mottled 32 25 69.6
(3 arey 7 k 15.2
(2 (ray-brown [ b 10.9
g e ) H
.OW °
o . — - " — ]
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PABLE IT. DATA FROM THE SECOND SEED MATURATION SXPERIMENT FROM
JUSE 2k - JULY 27, 1957,

T
h 3 19 “““ P ) owe
5 3 1k ——- cum . S
6 ‘ n - - - Pdow
7 8 ue
() _  Sheivelleagellew 11 0 100.0
9 & 1k
21; Reddish-byown 1 0 5.3
(;_g_ (RS W % I %
Tota s | —— 7
10 7 ) |
(2) Brown 1 0 k0.7
(3) Reddish-brown 5 0 18.5
(3) Orange-brow i 0 1h.8
B et F 8 4
Total : o — 7
11 ¥ e
(h; Srown 16 ] .0
(7 Reddish-brown 1y 0 0.4
(3; grgco-bnn 5 g 10.6
e S
12 10 8
(8) Brown 3k 0 66,7
N e 2 3 B
11s
Total o - .
13 n B
(11) Erown 18 n 98.2
0 Srtnesmes 4 0 33
Total Aﬁ 11 k-

{



TABLE IT. (Continued)

17

e e m
Days = Number Numbey Color of Number
of

after of of of of total
capsules plants capsules seeds viable nuumber
have seeds of seeds
w
1 S n
%S} Drown 80 9 96.4
(ﬁ ligddish-brown ;, g %.I
~ Shrivelled yedlaw b
for .5 N -]
15 9 -
(1) Oray 1 1.0
(2) dray=-bromn S 5.0
59) Brown T BlL.O
1 Bedaisb-broun " L.0
? Tellow 5 S.0

goq?a"-ﬁ aOEOEUP

(7 Qray S0 37.3
(u} Oray-brown 4 sk kG o)
8) . g o
. s— - - Yo
17 10 .
(8) Orey 12 52 7.4
(2) O ray-brown 10 9 16.8
fﬁ} Erown 8 3 8.6
(%) :llllhi-hﬂ- : g i%
ot i ) T
18 13 .
(3) Nottled 3 3 1.6
(10; Oray 122 85 65.2
(a Oray=brown 1) 12 7.0
(8) Brown L3 a 23.0
(I;) Yellow stripe & 3 k g f%
(2) Shrivelled yellow -
Total - T8 1000




60

after of of of of of total
capsules plants capsules seeds viable number
have seeds of seeds
inverted
19 ik *
8) Mottled 99 Q 57.9
9) Grey b 38 26.9
hg Gray-brown 17 34 9.9
2 Brown L 0 2.3
2 Yollow 3 0 1.8
| S YRR
T i NI o S S K
20 9 *
(5£ Fottled 73 Ly §5.3
(3 Gray 20 19 15.2
(s dray-brown 3 23 25.0
) Tates t &
fowT s —wi-
n 8 * “
(8) Mettled b2 £6 64.6
(k) Gray 18 7 27.7
1) dray-byown 1 1 1.5
B e ) 3w
Shrivelled Fellow 0
Total [ S 1 .
2 10 *
23 90.0

1.8
2

1
Eh-we
Mo~
!

.I

(a Mottled 163 102 90.1
(L Sray 1n 8 6.1
? Brown 3 0 1.7
1) Reddist-browe 1 0 0.6
83 Iallow/br. tip g g é’i

& i& 00 I%6.E




8 , A, -
{ Shrivelled yellow 0 1.8
Total j 0 mﬂ"
5
(1) Hatt) sl 72 60 93.5
2) Grq F Q 2.6
h rtelia : g g'é
.7 —— inbe i i}
26 8
22; :0@‘1“ 2: 20 92.3
a "
oy Shrivelied i ; i
err—2 pten T




TABLE IIT. DATA FROM TREATED LEAFY SPUROE PLANTS IN SPRAYING EXPERIMENT
JULY 1 - AUGUST 9, 1957.

Days after Days after HNumber Number Eorif Humber Number of

capsules capsules of  of seeds of visble
inverted inverted plants capsules seeds seeds

spraying  harvesting

5 Tl 2

7 11 proy — ==
3 32 - - -
1 9,10,1&,15 8 67 - - -
1 17,18 11 65 - - -
2 18 7 58 - e -
3 15,19-21 ° A 187
k 16,19-21 13 97 oo s -
S 1é=-71 2k 12
19 (1) Dk g br/» &% 3 0
Haann & B 2 ¢
L1 &
Total 2
6 19 iy .
20 (1) ¥ottled 1 1
20 Q) drey 2 1
17.“ (2) ik g ‘rj"r 3 b 5]
20 (1) ° iaddish-brown 1 o
20,2 (13) white 5% 0
ih. white o A
Total §% g
7 k2 b
19,23 (3 Hotiled b b
17,21,23 (13 Dk g brfy ¢ 53 1
18,19 (2) Orsngesbrowmn 7 0
18-21,23 (16) Yellow stripe 42 0
17-20 (9 Yellow 45 (5]
17-19,2,23 (:s White a 0
£ br/7 ¢ refers Eray-brown £0.

#* 3h, refers to shrivelled.
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TABLE TII, (Continued)
Days after Days sfier Wumber W lhu\nﬂiunber of
capsules capsules of viable
inverted inverted plants upmlu uodo seeds
spraying harvesting
occurred _ occurred
8 2 23
18-20,22 (12) Mottled 33 1n
18,19,22 (10) Orey 20 3
20 (1) Jray-brown 6 l
18-22 (2k) Dk g or/r ¢t 149 2
19,20 (&) Reddish-browm 6 0
18,20 (2) Orange-bromn 3 4]
18-20,22 (10) Tellow stripe 338 0
19 (1) white stripe 1 0
18-20 (L) white/or. tdp 13 +]
18-21 (10) Yellow -3 § 0
18-20,22 (J(.i White a 0
Fh. wh ]
9 ST 392
18,21,23,84 (22) Mottled 75 YN
18-21 (16) ey n 13
18-23 (b7) Die g br/r & ITh 1
18,19,23 () Reddish~browm S 0
19-21 () Orange-5rown 8 0
18-20,23 (18) YT & w stripa®™ 2§ 0
18«20 (6) wWhite/or. tip @ 0
19-22 (123 Yeallow 27 0
g—n.n‘ (u) Wite v 32 0
20 o X & 0
Yot — A S
10 27 BSY
19-21 (28) Mottled 143 8L
19,20 gu) Gray lly 16
19,20,23,24 (27) Dk g br/r ¢ 206 8
19 (3) Reddish-brown L 0
20 (2) X & wotripe 2 0
19 ) White/or. ¢ip 1 0
20,21 izg Yellew 3 0
e 8 - R
Total " - e
& w stripe refers Lo yellow and white SLrips.
*® 5h, y & w refers to shrivelled yellow and white.

g
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TABLE III. (Centinued)

sepeoe— . m——— -
Days after Days after Number Number Coler of Number Number of

capsules capsules of of seeds of viable
inverted inverted plants capsules seeds geeds
spraying harvesting
occurred  ocecurred
u 76
19,20,21,23 ()o) Mottled 339 157
.10,21 (1!; Gray 182 1
Gray-brown b 0
19,21,:3 (19 Dk g br/r ¢ 1Lk S
19,20 Reddishebrown 5 0
23 Yellow stripe 2 v}
19,20 1; o T
o te
TouT : )
12 2k 300
19-22 (22) Mottled m 196
20,21,22 (k) 3 78 2
20,20,22,2 (14) Dk g br/r ¢ 61 b
21 (1) fleddish~brown 1 0
20,21 (3; wWhite/or. tip 4 0
19,20 f}) A s 0
« white
1) 81
20,21 ,22 (21) ¥ottled 198 156
a,22 (12) Gray 3 3
21,22,23 (1) Dk g br/r t kL 0
20 (1) . Reddish~brown 1 0
2 (1; Orange-brown 1 0 .
7 (3 wWhite stripe 3 0
(1) white/or, tip 2 0
2,22 {z) White ; 3 0
20,2 ,22 L) _ ite 6 0

g
&




TARLE III.

(Continued)

umlo

,.

.‘

capsules
inverted inverted plants capsules seeds seads
spraying  harvesting
ocourred ogeurred
1k i 167
2),22,23 (1k) Hottled 233 38
Q1,22 (&) Gray 7 3
a (4) Gray-brown 3R 1
2 ,22,23 (6) Dk g or/r b 6 0
7 (1) Reddishebrowm 1 0
21 (1; Yellew/or. tip 1 0
R -
T B %
1§ 13 198
22 (13 Notilad 300 69
22 (2 arey 3 ©
22 (6) Grey-brown 17 0
22 (5) Dk g br/r ¢ 8 1
22 () Beddish-brown 0
2 (1) Tellow 2 0
22 ((1% white 1 g
12 Sh. 7k w
Tetad 2, Al Ej 75
16 21 b
23 (:g Mottled zog a:sl-
2 aray
2; (h; Gray~-brown 16 1
23 (s Dk g dr/r ¢ é 0
23 (2 Heddish-brown 2 0
T ol U
g’ - e
Total® 5
17618 7 33
24,25 g})_ ;ux:/ 4 50 13
: ¥
Fotal . S B




TABLE IV. DATA FROM NONTREATED LEAFY SPURGE PLANTS IN SPRAYING
EXPERINENT JULY 1 - AUGUST 9, 1957.

B T o
20,21 (s) Mottiled W 35
20,21 (2) aray ] b
20,2 (b) Dk g be/r ¢* S 0
il (1; %l.rh brown 2 1
2
T S— - — ")
- 3 22
7,23 (3) Mottled i 18
21,23 (2) Oray 3 3
2 8; Dark brown g g
)
T — lte o
A 22 (3) = Mot tled
22 |
G0 . e I
7 4 25
22,23 (2)- Mottled 22 TN
19 (1; Dkgor/rt & 1
19.:1,21 (3 Dark brown 7 @
i o) o
te
Total ) 23
8 6 s
22,24 (6) Mottled 67 Lb
22 (1) orsy 13 0
el e Loid
| (17 S BT
9 6 n
20,23 (6) Movtled 5L ué
20,23 (2) rey 2 1
(23) (1) ray~brown 2 |
(20) (2) Dk or/r t 2 0

Total
¥ Dk g Br/r ¢ relers 10 dark gray-orown with reddish tinge.
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3
4 8 <0 :
s | 55) ! n 16
a 3) kghbr/rt & 1
n (2) Dark brewn 7 1
n (2) Yallow b 0
2 4 ~ I
Total i1y
n a 9
20,22 27 Motiled 155 10
22 ) Orey 4
22 (k) bkgbr/rt S 1
22 (1) Beddish-brown 1 [+]
S e
. W
Yotal H 18 106
12 7 203
2, (m Mottled 321 226
2l 21) a 10 $
2,0 5) Dk g brfr ¢ 22 1
20 élg Brown s L]
20 1 Dark brown 1 g
20 (1) White stripe 1 ]
:g,u g& White 11 ) g
. S— e
13 9 B2
ﬁ 21 (9)) Fottled 1}‘2 Bl;
n g) :-l' wrfrt & 1
2 glg Arawa k 1l
21 2 Dark brown 3 (¢
B T 0
162 5

%; yelers to shrivelled. =



b 17 7 71
7,22,23 (7) Mot tled 129 70
il (2) Orey 3 1
a (1) Oray=brown 1 o
21 (2) Brown 8 2
21,22 (2) Dark browm 1 0
2,22 i)) ;uu atripe @2 g
ow
T wm—— ' s—
15 6 183
22,23 6) Mottled 2 100
a 3) Dk g br/r ¢ 8 1l
a (1) Hrown h 0
it 1) Heddish-browm 1 0
n gl) Yellow s 0
a4 I S
TW‘!——. '(. llm_ 1m-
16 b 3%
22,23 (h; Mottled S) a
22 (1 Grey 2 l
23 (1) - Arown é 0
;3 g; Tel low o 8
TeiaX 3
17418 7 n
23,24 (1) Mottled 10T 99
23 (1; Oray 1 1
;J.ﬁ ég] Dark gray 3 g
T e e
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