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GROWTH STIMULATING ACTIVITY
OF NEW PLANT GROWTH REGULATORS

This study was conducted to evaluate growth stimulating activity of new biologically active com-
pounds on shoot germination and seedlings length of wheat and spruce seeds. The best results were
obtained by the treatment of spruce seeds with the preparations 3 and 5, where spruce seeds germina-
tion was 87.7 — 88%, whereas for the control it was 84 %, for the standard — 86 %, and seedlings length
in these experiment options was from 8.5 cm to 8.8 ¢cm, for the control — 4.0 cm, for the standard — 7.2
cm. Germination energy and formed shoots germination on wheat seeds were for the control 64.5% and
83.5%, respectively, for KN-2 preparation at 0.01% concentration were 71.0% and 85.5%, for the com-
pound 6 at the concentration 0.1% — 98.0% and 98.5%, at 0.01% concentration — 82.5% and 84.4 %.
Using of the growth stimulant 6 completely suppresses the development of saprophytic and pathogenic
microflora.

The stimulant 7 showed at 0.01% concentration a high shoot forming activity by Spirea propagation,
where averaged shoot length was 3.91 cm compared to the control, Cornevin, KN-2 (1.63; 2.58; 3.59
cm, respectively ) and the average percentage of rooted propagules was 44%, similar to the standards
(Cornevin and KN-2). The growth stimulant 10 was the most effective and showed a high root forming
activity at 0.01% concentration by propagation processing, where the averaged root length was 3.4 cm
as compared to the control, Cornevin, KN-2 (1.63, 2.26, 1.67 cm, respectively). A high percentage of
rooting at 0.001% concentration was 63 %, which exceeds the control and standards Cornevin and KN-2
by 43%, 53%, 52%, respectively. Obtained results of the research demonstrate that the treatment of
seedlings with the growth stimulants activates the formation of the root system and shoots.

Key words: Growth stimulants, germination, growth stimulating, shoot and root forming activity.
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JKaHa eciMAiK ecyiH peTTeriluTepAiH,
OCYAji bIHTAAQHADBIPY GeACeHAAiIri

ByA 3epTTeyaep xkaHa 6MOAOTUSIAbIK, GEACEHAT KOCBIAbICTApAbIH OMAQM MEH LbIPLLA TYK bIMAAPbIHbIH,
OCiHAIAEpI MeH KOLIeTTEPiHiH, Y3bIHAbIFbIHA bIHTAAAHABIPY GEACEHAIAINH aHbIKTay MakcaTbHAQ
Kyprisiaai. LLbipwa TyKbIMAApbIH 3 >keHe 5 mnpenapatTapMeH eHAey Ke3iHAEe >KaKCbl HBTMXKeAep
aAbIHAbI, OHAQ LbIPLIA TYKbIMAAPbIHbIH OHriWTIri 87,7 — 88% Kypaabl, an 6akbiaysa — 84 %), sTaAOHAQ
— 86%, an OCbl HYCKAAapAaFbl KOLWEeTTePAiH Y3bIHAbIFbI 8,5-TeH 8,8 cMm-re AeiiH, 6a|<b|/\ayAa - 4,0
CM, 3TAAOHAbI ManAaAaHa OTbIpbIn — 7,2 CM Kypaabl. bruaait TyKbIMAQPbIHAQ ©CKiH SHEPruscChbl >KoHe
GakblrayAa nanaa 6GOAFaH 6CKIHAEPAIH OHFIWTIr 64,5 xoHe 83,5% Kypaabl, TviciHwe KH-2 npenapatbl
yLWiH KoHueHTpaumsckl 0,01% — 71,0 xeHe 85,5%, 0,1 % KOHLLEHTPaLMSICbIHAQ 6 KOCBIAbICTbI MAAAAQHY
—98,0 >kaHe 98,5%, kKoHueHTpaumscbl 0,01% — 82,5 >kaHe 84,4% Kypaabl. 6 6CYyAi bIHTAAAQHAbBIPFbILLbIH
KOAAQHY CanpoUTTIK >KoHe naToreHAIK MUKPOMAOPaHbIH, AAMYbIH TOAbIFbIMEH TEXENAI.

Cnvpestbl kecy kesiHae 0,01% KOHLEHTpauMsCbiHAQ >KOFapbl ©CKiH ©cy KabiAeTiH 7 blIHTaAaH-
AbIPFbIL KepceTTi, MyHAa 6akbiray, KopHeBuH, KH-2 (carkeciHwe 1,63; 2,58; 3,59) caabiCTbipFaHaa
opTala ecenneH 3,91 cM KypaAbl >KaHe cTaHAapTTapFra ykcac (KopHeBuH sxeHe KH-2) eckiHAepaiH
opTalla nambi3bl 44%-Fa TeH. ©CKiHAEpAI eHaey ke3iHAe 10 ecy bIHTAAQHABIPFbILLIbI TUIMA| €KEHAITI
aHblKTaAAbl, OA 0,01% KOHUEHTpauMsCbiHAQ >KOFapbl TaMbIPTY3riwl KabiAeTiH KepceTTi, oHAa
TaMbIPABIH, Y3blHAbIFbI 6akbiray, KopHesuH, KH-2 (1,63; 2,26; 1,67 cM) caAbICTbipFaHAQ opTalla
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ecernneH 3,4 kypaabl. 0,001% KOHUEHTPALMSIChI Ke3iHAE TaMblPAAHYAbIH, >KOFapbl Naibi3bl 63 %-Fa TeH,
6yA 6akpbirayaaH 43%-ra, KopHeBuH 3TanoHbl 53%-Fa, KH-2 52%-fa apTblk. 3epTreyAep HerisiHae
AAbIHFaH HOTUXKEAED KOLIETTEPAT 6CYAi bIHTAAQHABIPFbILITAPMEH 6HAEY 6aKpiraymeH >kaHe KopHeBuH,
KH-2 3TaAOHAQpPbIMEH CaAbICTbIpFaHAQ Tamblp >KYMECi MeH OCKIHAEPAIH naiaa 6GOAybIH >KOfFapbl
6GEACEHAIPETIHI aHbIKTaAAbI.

TyiiH ce3aep: 6CyAi bIHTaAQHABIPFbILLTAP, OHFILTIK, 6CYAI YAETKIlL, 6CKiH- XKoHE TaMbIpAAQHAbBIP-
Fbill 6eACEeHAIAIKTED.
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PocTtcTMMyAMpyloLLLas akTUBHOCTb
HOBbIX PEr'YASITOPOB POCTa pacTeHUH

AaHHoe nccAepaOBaHME BGbIAO MPOBEAEHO C LEAbIO OLEHKM POCTCTUMYAMPYIOLLENA aKTMBHOCTM
HOBbIX OMOAOIMYECKM aKTUBHbBIX COEAMHEHMIA Ha BCXOXKECTb MOBGEroB M AAMHY MPOPOCTKOB CEMSIH
MWeHWUbl M eAn. Aydlive Pe3yAbTaTbl MOAy4YeHbl Mpu 06paboTKe CEMSIH eAM npenapaTamm 3 1 5, rae
BCXOXKECTb CeMSIH eAn cocTaBuaa 87,7 — 88%, Toraa Kak B KOHTpoAe — 84%), B aTanoHe — 86%), AAMHA
NMPOPOCTKOB B AAHHbIX BapMaHTax 3KCreprmMeHTa coctaBmaa oT 8,5 A0 8,8 cM, B KoHTpoae — 4,0 cMm,
C WMCMNOAb30BaHMEM 3TaAOHa — 7,2 cM. Ha cemeHax MiueHuLbl 3Heprus npopacTtaHns U BCXOXECTb
00pa3oBaBLUMXCA NMOOGEroB B KOHTPOAE COCTaBMAM 64,5 1 83,5 %, COOTBETCTBEHHO, AAS Mpernapara
KH-2 npun koHuenTpaunmn 0,01% — 71,0 1 85,5 %; C CnoAb30BaHMEM COEAMHEHMS 6 MPW KOHLEHTPpauumn
0,1% — 98,0 n 98,5 %; npu koHueHTpaumn 0,01% — 82,5 n 84,4 %. [NpumMeHeHne CTUMYASITOpa pocTa
6 MOAHOCTbIO MOAABASET Pa3BUTME CANPOGUTHOM M MATOreHHOM MUKPOAOPBDI.

Bbicokyio mo6eroobpasyiollyio akTMBHOCTb MPW YEPEHKOBAHMM CMper MoKasaA CTUMYASITOP
7 B KoHueHTpaumm 0,01%, rae AAMHa noGeroe cocTtaBuMAa B cpeaHem 3,91 cM Mo cpaBHEHMIO C
KoHTpoAeM, KopHeBnHom, KH-2 (1,63; 2,58; 3,59, COOTBETCTBEHHO) U CPEAHMIA MPOLEHT YKOPEHEHHbIX
yepeHKoB paBeH 44 %, cxoxui ¢ aTaroHamm (KopHesuH 1 KH-2). IMpu o6paboTke yepeHkoB Hanboaee
3(hppeKTMBHBbIM OKa3aAcs CTUMYASTOpP pocTa 10, koTopbii npy koHueHTpaumun 0,01 % nokasaa BbICOKYIO
KOPHEOOPasyIoLLYIO aKTMBHOCTb, FTAE€ AAMHA KOPHE COCTaBMAa B CpeAHem 3,4 Mo CpaBHEHWMIO C
KoHTpoAeM, KopHeBrHoM, KH-2 (1,63; 2,26; 1,67 cM), COOTBETCTBEHHO. BbICOKMIN NPOLIEHT YKOPEeHeHMs
npu KoHueHTpauun 0,001% paBeH 63%, 4YTO MPEBOCXOAMT KOHTPOAb Ha 43%, 3TanoH «KopHeBMH»
— Ha 53%, KH-2 — Ha 52%. [NMoAy4eHHble pe3yAbTaTbl MCCAEAOBAHMS MOKa3blBalOT, YTO 06paboTKa

CaXKeHLEB CTUMYASITOPaMM POCTa aKTUBM3UPYET 0OPa30BaHME KOPHEBOW CUCTEMbI U NMOGEroB.
KAtoueBble CAOBa: CTMMYASITOPbI POCTA, BCXOXECTb, POCTCTUMYAMPYIOLLAs, NOGEro- u KopHeoo-

pa3yioulag akTMBHOCTb.

Introduction

Interest to plant growth regulators (PGRs),
which have a wide spectrum of action, is growing
every year. A feature of growth regulators is the
ability to positively influence the physicochemical
processes in plants and provide them with microele-
ments, contributing to the growth of crop productiv-
ity. Special value is the ability of growth stimulants
to stimulate adaptation processes and increase plant
resistance to unfavorable environmental factors.
PGRs significantly activate growth and develop-
ment of plants, have a directed effect on individual
organogenesis stages, and accelerate the passage of
phenological development phases, increase resis-
tance to adverse environmental factors [1].

Currently, the assortment of growth regulators
on the market is quite diverse and is constantly up-

dated with new preparations. The PGRs created in
recent years on the basis of synthetic raw materials
open up new approaches to the management of plant
metabolism processes and allow to solve the prob-
lems of practical crop production.

PGRs are using for acceleration of plant growth
or its inhibition, rooting in propagation processing,
increasing crop yield, removing seeds from dorman-
cy, producing seedless fruits, leaves and fruits drop-
ping, plants drying before harvest and in agricultural
biotechnology [2, 3]. Effective growth regulators
were studied and identified and their peculiarities of
influence on various varieties of rootstocks of fruit
and berry crops [4 — 8].

The use of PGRs in agricultural practice in order
to germination increasing, crop yield, quality and
plant resistance against unfavorable environmental
factors is becoming an important link in the technol-

35



Growth stimulating activity of new plant growth regulators

ogies of growing and cultivating grain, horticultural
and fruit crops [9, 10].

Domestic and foreign scientists are actively
searching for new plant growth regulators with a
wide spectrum of action. Within many years of re-
search have been developed methods for a prepara-
tion of planting material for berry and ornamental
shrubs, rootstocks for reproduction using PGRs,
which can increase a level of regenerative ability
of vegetative offspring, reduce a period of root for-
mation, improve development, increase viability,
winter hardiness of rooted material and increase the
yield of standard seedlings. The effectiveness of the
methods is confirmed on a large number of varieties
with different root forming ability and by using of
growth stimulants with various directions of action
[11—13].

For many years A.B. Bekturov Institute of
Chemical Sciences together with the institutes of
agrarian and biological profile have been carried
out research aimed at creating new highly effec-
tive environmentally friendly growth stimulants to
improve germination quality, plant and agricultural
crop productivity and yield. The results of this re-
search were the developing of plant growth stimula-
tors Akpinol, Fospinol, AN-16 and their other ana-
logues [14 — 20].

In recent years, PGRs, that have a wide spec-
trum of physiological activity, safe for humans and
the environment have been developed based on
advanced scientific achievements [21, 22]. Among
crop protection products the greatest preference is
given to growth stimulants with a polyfunctional
action, which have a complex effect, for example,
have both growth regulating and protective actions
[23]. The use of such products is one of the ways to
solve environmental problems in agriculture and is a
good way for increasing the efficiency of plant pro-
tection against phytopathogens, and is a necessary
element for modern agriculture.

Thus, are relevant for agriculture the search and
testing of new environmentally friendly plant growth
regulators, which have not only growth stimulating,
but also a protective effect against unfavorable fac-
tors and diseases.

The aim of this investigation is to study the ef-
fect of new plant growth stimulants on the labora-
tory germination of wheat and spruce seeds, to de-
termine root forming, root length, growth propaga-
tion, and number of roots in grafted Vangutta Spirea
seedlings.
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Materials and research methods

The study of growth stimulating activity was carried
out at S. Zh. Zhiembaev Kazakh Research Institute of
Quarantine and Plant Protection and at the Institute
of Botany and Phytointroduction of the Committee
of Forestry and Wildlife of the Ministry of Ecology,
Geology and Natural Resources of the Republic of
Kazakhstan. The objects of laboratory research were
wheat (Saratovskaya-29 variety) and spruce seeds.
Determination of activity of the growth stimulants
was carried out in the laboratory of biotechnology
according to the well-known method [24].

The laboratory experiment options on wheat
and spruce seeds:

1. Control (water)

. Akpinol KN-2 (standard), (0.0lmg / 1)
. Compound 1 (0.01 mg/l and 0.1 mg/l)
. Compound 2 (0.01 mg/l and 0.1 mg/l)
. Compound 3 (0.01 mg/l and 0.1 mg/l)
. Compound 4 (0.01 mg/l and 0.1 mg/l)
. Compound 5 (0.01 mg/l and 0.1 mg/I)
. Compound 6 (0.01 mg/l and 0.1 mg/1)

The effectiveness of preparations using in seed-
lings propagation of Spirea Vangutta (Spiraeax x
vanhouttei) was determined in the laboratory for the
protection of the gene pool and the introduction of
fruit plants named after A.D. Dzhangalieva of the
Institute of Botany and Phytointroduction. This ex-
periment, control and observations were carried out
according to the generally accepted method [25].
We used semi-lignified cuttings of Spirea Vangutta
(Spiraea x vanhouttei) in an amount of 65 pieces
each 8 — 9 cm long and with three buds in this ex-
periment. The cuttings of Spirea were immersed
separately in solutions of compounds in two concen-
trations (0.001%, 0.01%) for 6 hours. The cuttings
were planted in a greenhouse with a prepared sub-
strate (soil:sand). The experiment lasted 4 months.
The survival rate of the planted cuttings was de-
termined one month after planting. Quality of the
planting material and the parameters of their devel-
opment — cuttings height, roots number and length
were determined at the end of the vegetative period.

Experiment options on cuttings
. Control (without treatment)

. Cornevin (standard), (0.01 %, 0.001%)

. Akpinol KN-2 (standard), (0.01 %, 0.001%)
. Compound 7 (0.01 %, 0.001%)

. Compound 8 (0.01 %, 0.001%)

. Compound 9 (0.01 %, 0.001%)
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7. Compound 10 (0.01 %, 0.001%)

The studied compounds 1-10 were synthesized
at A.B. Bekturov Institute of chemical sciences in
the laboratory of chemistry of physiologically active
compounds. The studied compounds are various di-
thiocarbamine derivatives (heterocyclic dithiocar-
bamates 1,3-5,9,10, dithioacetylenic heterocyclic al-
cohols 2,6, thioanhydrides of heterocyclic dithiocar-
bamic acids 7,8 and aromatic dithiocarbamate 10).

Results and discussion

This study was carried out to investigate in-
fluence of the compounds on wheat and spruce

seeds germination in laboratory conditions. Seed
samples were moistened in the solutions of the
compounds 1-6 with 0.01 mg/l and 0.1 mg/l con-
centrations. In the control seeds were moistened
with water. The sowing quality of seeds was de-
termined in humid chambers placed in a thermo-
stat at a temperature of 24 °C. In each variant were
used 50 seeds in 3-fold repetition. Germination
energy was estimated on the 3-rd day, laboratory
germination on the 7-th day after treatment by the
number of germinated seeds. The growth stimu-
lating activity of the studied compounds was de-
termined by two parameters: germination energy
and shoot germination.

Table 1 — Effect of the compounds 1 — 6 on germination and microflora of wheat seeds

Variant Germinatj/on energy, Lal.)ora.toryo Intensity of microflora growth? %
0 germination, % mushroom bacterial

Control (water) 64,5 83,5 +++ +++
Akpinol KN-2 (standard), (0.01mg/1) 71,0 85,5 ++ +
Compound 1 (0.01 mg/l) 74,5 76,5 ++ -
Compound 1 (0.1 mg/1) 72,5 74,5 ++ -
Compound 2 (0.01 mg/l) 74,2 76,2 ++ ++
Compound 2 (0.1 mg/1) 78,5 79,0 ++ -
Compound 3 (0.01 mg/1) 61,0 75,5 ++ +
Compound 3 (0.1 mg/l) 64,5 76,5 ++ -
Compound 4 (0.01 mg/l) 51,0 55,2 ++ +
Compound 4 (0.1 mg/1) 54,5 56,5 ++ -
Compound 5 (0.01 mg/l) 54,2 56,2 -+ ++
Compound 5 (0.1 mg/1) 48,5 57,0 ++ -
Compound 6 (0.01 mg/l) 82,5 84,4 + -
Compound 6 (0.1 mg/1) 98,0 98,5 - -
Note: +— weak growth; ++ — average growth; +++ — intensive growth;

The results of the laboratory experience showed,
that the studied growth regulators have physiologi-
cal activity. Of the studied compounds, the most ef-
fective result was obtained when wheat seeds were
treated with the compound 6. So, the germination
energy and the shoots germination in the control
were 64.5, 83.5%, respectively, for the standard
(KH-2) at 0.01% concentration — 71.0 and 85.5%,
for the compound 6 — 82.5 and 84.4%, and at 0.1%
concentration — 98.0 and 98.5%, respectively (Table
1). It should be noted that the phytoexamination re-

sults showed, that in the control wheat seeds were
definitely infected with the microflora of saprophyt-
ic fungi: Mucor, Penicillium and Alternaria, while
the compound 6 completely suppressed the develop-
ment of saprophytic and pathogenic microflora.

In continuation of this study, the effect of growth
regulators on spruce seed germination was studied
in laboratory conditions. The growth stimulating ac-
tivity of the tested compounds 1 — 6 was determined
by two parameters: seedlings length and shoots ger-
mination (Table 2).
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Table 2 — Effect of the compounds 1-6 on spruce seeds germination

Variant Seedling length, cm Germination, %
Control (water) 4.0 84
Akpinol KN-2 (standard), (0.01mg/1) 7,2 86
Compound 1 (0.01 mg/1) 6.9 86
Compound 2 (0.01 mg/1) 4.5 87
Compound 3 (0.01 mg/l) 8,8 88
Compound 4 (0.01 mg/l) 8.1 88
Compound 5 (0.01 mg/l) 8,5 87,7
Compound 6 (0.01 mg/l) 7.4 88

The studied growth regulators showed high activ-
ity on spruce seeds. The best results were obtained
when treatment was with the compounds 3 and 5,
where spruce seeds germination was 87.7 — 88%, for
the control — 84%, for the standard — 86%, and seed-
lings length in these variants was 8.5 — 8.8 cm, for the
control — 4.0 cm, and for the standard — 7.2 cm.

We have studied the nature of the effect of plant
growth regulators on the growth and development
cuttings of Spirea Vangutta in a field. Important

indicators of the physiological activity of root and
vegetative mass forming stimulants are the number
of roots, their length, and growth of the aerial part
of cuttings.

The results of the study carried out using the
growth stimulants are presented in the Table 3.

The biometric measurements showed that the
treatment of cuttings with the studied compounds
significantly activated shoots and roots formation in
comparison to the control and the standards.

Table 3 — Effect of the compounds 7 — 10 on shoot and root forming of cuttings of Spirea Vangutta

Compound | Number of shoots Shoot length Number of roots Root length
Concentration 0.001%
Control (water) 0,76+0,13 1,63+0,33 540,24 3,06+£0,22
Cornevin 1+0,11 2,26+0,33 5,194+0,36 3,26+0,21
KN-2 140,10 1,67+0,28 3,96+0,35 3,48+0,31
Compound 7 1,07+0,11 2,49+0,25 4,21+0,36 3,96+0,30
Compound 8 0,91+0,12 2,41+0,37 4,36+0,34 3,27+0,26
Compound 9 1£0,18 2,15+0,36 5,33+0,51 2,58+0,22
Compound 10 0,95+0,09 2,45+0,32 5,15+0,34 3,4+0,24
Concentration 0.01%
Control (water) 0,76+0,13 1,63+£0,33 540,24 3,06+0,22
Cornevin 0,96+0,13 2,58+0,42 5+0,42 3,24+0,21
KN-2 1,12+0,11 3,59+0,45 4,36+0,28 3,55+0,20
Compound 7 0,93+0,13 3,91+0,54 4,14+0,30 2,51+0,20
Compound 8 1,14+0,13 2,59+0,39 4,93+0,37 4,11+0,36
Compound 9 0,9+0,12 3,06+0,57 6,35+0,63 3,16+0,27
Compound 10 0,97+0,11 2,33+0,28 5,744+0,42 3,59+0,21

Analysis of the table data showed, that the com-
pound 7 exhibits the greatest shoot forming activity
and contributes to a larger number of shoots forma-
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were 0.9340.13 cm, 3.91+0.54 cm, respectively, and
at 0.001% concentration were 1.07+0.11, 2.49+0.25
cm, respectively, by using the compound 7.

The compound 8 at 0.001% concentration
showed also a high shoot forming ability, where the
shoot length was 2.41 ¢cm, compared to the control,
Cornevin and KN-2 standards (1.63, 2.26, 1.67 cm,
respectively). The rooting rate was 50% compared
to the control, Cornevin and KN-2 standards (44, 41,
42 %, respectively) (Figure 1).

The compound 10 showed a high root forming
activity. Thus, the number of roots and length of
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formed roots at 0.01% concentration for the con-
trol were 5 = 0.24, 3.06 + 0.22 cm, respectively, for
Cornevin standard were 5 = 0.42, 3.24 = 0.21 cm,
for KN-2 were 4.36 = 0.28, 3.55 £ 0.20 cm, while
using the compound 10 were 5.74 + 0.42, 3.59 +
0.21 cm, respectively (Table 3).

The number of roots and the length of formed
roots were at 0.001% concentration for the control
5+0.24, 3.06 £ 0.22 cm, respectively, for Cornevin
standard 5.19 £+ 0.36, 3.26 + 0.21 c¢m, for KN-2 —
3.96 = 0.35, 3.48 £ 0.31 cm, and for the compound
10 —5.15+0.34, 3.4 = 0.24 cm, respectively.
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A ® = Y
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Figure 1 — Root forming activity of the compounds 7-10

In this study, it was found that the treatment of
cuttings with the investigated growth stimulants acti-
vates the root system and shoots formation compared
to the control and the standards Cornevin and KN-2.

Fig. 1 showed that the root forming percentage
of lignified cuttings has a large interval between in-
dicators from 31 to 63%, depending on the variant
of the experiment.

In the variant of the experiment using the com-
pound 10 (0.01%), the root forming of cuttings was
52%, better by 18% relative to the control variant
and by 15% (Cornevin) and 36% (KN-2).

The best result of the root forming of cuttings 63
% was recorded in the variant of the compound 10
at 0.001% concentration, which exceeds the control
by 43%, the standards Cornevin by 53% and KN-2
by 52%.

Conclusion

In this study, it was established that the inves-
tigated new plant growth regulators (3, 5, 6) have

high growth stimulating activity and are effective
stimulants of wheat and spruce seeds germination.
Furthermore, was identified the growth stimulant,
which completely inhibits the development of
pathogenic microflora.

It was discovered that the studied plant growth
regulators have shoot and root forming activity,
among which the preparations 7 and 10 showed
high efficiency by propagation of Spirea Vangutta
cuttings.

The analysis of growth-stimulating activity re-
vealed a pattern between the structure of the stimu-
lants and their species-specificity of the biological
action. It was discovered that heterocyclic dithiocar-
bamates have high growth stimulating activity in re-
lation to spruce. Whereas the dithioacetylenic alco-
hols of these dithiocarbamates showed a high action
on wheat. Thioanhydrides of heterocyclic dithiocar-
bamic acids showed high shoot forming activity and
aromatic dithiocarbamate root forming activity.

The obtained results indicated that the inves-
tigated plant growth stimulants at the same time
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stimulate the growth, development and physiologi- Founding
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