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STUDYING THE INFLUENCE OF 2-((4-R-3-
(MORFOLINOMETHYLEN)-4H-1,2,4-TRIAZOLE-5-YL)
THIO)ACETIC ACID SALTS ON GROWTH AND PROGRESS
OF CORN SPROUTS

Topicality. Agricultural industry urgently requires new and effective growth stimulating remedies. 1,2,4-triazole
derivatives have had exhibited themselves as active fungicides and growth stimulators and the salts of 2-(4-R-3-R;-
1,2,4-triazole-5-yltio)acetic acid are quite promising in this aspect.

Aim. To determine the impact on quality indicators of Galatea hybrid corn sprouts germination after the processing
with solutions of 2-((4-R-3-(morfolinomethylen)-4H-1,2,4-triazole-5-yl)thio) acetic acid salts.

Materials and methods. The objects of our research were 10 new substances derivative 1,2,4-triazole derivatives.
Further it was studied the impact of these compounds on the performance and germination of the “Galatea” hybrid corn
seed in 2016 harvest. We have used auxin as the study comparison and distilled water was used as a control.

Results and discussion. The study had found that these compounds could differently influence on the growth and
development of corn sprouts. It was mentioned that on the growth stimulating activity intensiveness can influence the
replacement of amino group at the N, nitrogen atom of 1,2,4-triazole cycle and the type of cation which is combined with acids.

Conclusions. In the result of our experiment it was determined the prospects of further investigations of synthesized
compounds as a growth stimulators and noted appropriateness of “structure-action” dependences could be integrated
into future research
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P. 0. lllep6uHa, O. I. IanaceHko, €. I. Kuum, H. 0. Xpomux, 10. B. /IuxosaT
JocaigxxeHHs BIiUBYy cosieii 2-((4-R-3-(mopdosinomeTnien)-4H-1,2,4-Tpua3oi-5-i1)
Tio)ameTaTHUX KMCJIOT Ha PicT i pO3BUTOK NapPOCTKiB KYKypyA3HU

AkTyanbHicTb. CibcbKorocnozapcbka IpoOMHUCI0BICTb FOCTPO MOTPeGYE CTBOPEHHST HOBUX Ta eGeKTUBHUX PiCT-
CTUMYJII0I0YUX 3ac06iB. [loxigHi 1,2,4-Tpra3zosty Bke BCTUIVIM IPOSIBUTHU cebe IK aKTUBHI CTUMYJIATOPU pocTy Ta GyH-
rinuzy, a coni 2-(4-R-3-R;-1,2,4-Tpuasosn-5-inTio)aneTaTHUX KUCJIOT € JOCUTh MEPCIEKTHBHUMHU B LIbOMY IJIaHi.

MeTo10 JaHUX JJOCIi/KeHb € BU3HAYEeHHs BIUVIMBY Ha SIKiCHI TOKa3HUKH ITPOPOCTAHHSI MAPOCTKIB KyKypyZ3U ri6puay
lanares nic/st ix 06po6Ku po3yuHaMu cosield 2-((4-R-3-(MopdosinomeTunen)-4H-1,2,4-Tpuasosn-5-in)Tio)aneTaTHUX KUC/IOT.

Marepianu Ta MeTogu. O6'€KTaMM HAIIKX AOCIiPKeHDb 6y 10 HOBUX pe40BUH, NOXiAHUX 1,2,4-TpHrasosy. B mo-
JlaJIbIIOMYy POBEJEHO A0C/i/P)KeHHS BIVIMBY BKa3aHMX CIOJIyK Ha IOKAa3HUKHU eHeprii IPOpOCTaHHA Ta CX0XKOCTi HaCiH-
Hfl KyKypyA3Hu riopugy «lanartes» Bpoxato 2016 p. flk eTasoH AocC/iX>KeHHS] BUKOPUCTOBYBABCSl ayKCUH, @ KOHTPOJIEM
CJIyryBaJa IMCTUJIbOBaHa BOJA.

Pe3ysbTaTH Ta iX 06roBopeHHs. B pe3ysnbTaTi npoBeieHOro JOC/IiPKeHHS] BCTAaHOBJIEHO, 1[0 BKa3aHi CMOJYKH
[10-pi3HOMY 3/1aTHIi BIVIMBATH Ha PiCT Ta PO3BUTOK NAapOCTKIB KyKypy/3U. BiaMideHo, 1110 Ha IHTEHCUBHICTb picTCTUMY-
JIIOI04O0] aKTUBHOCTI BIJIMBAIOTh SIK 3aMiCHUKH 3a N, aToMOM a30Ty 1,2,4-Tpra30J/10BOro LUKJIY, TaK i XapaKTep KaTioHy
3B’fI3aHOTO 3 KMC/JI0TaMH.

BuCHOBKH. B pe3ybTaTi excliepuMeHTy BCTaHOBJIEHO NTePCIIeKTUBHICTb NOAANBLINX AOCIIP)KeHb CHUHTe30BaHUX
PEYOBHH B IKOCTi piCTCTUMYJ/IATOPIB, a BifiMiueHi 3aKOHOMiPHOCTI 3a/I€XKHOCTI «CTPYKTYpa-Aifd» MOXYTb 6yTH iHTErpo-
BaHi B ojasblii J0CaiPKEHHS.

Karwwuoesi caosa: 1,2,4-mpuasos; napocmku KyKypydsu; 2i6pud Iaaames

P. A. lllep6uHa, A. Y. Ilanacenko, E. I. Kubim, H. A. Xpombix, 10. B. JIuxoaar
H3yuyeHue BIuAHMSA coieil 2-((4-R-3-(mopdosmmHomeTnien)-4H-1,2,4-Tpua3zosn-5-ui)
THO)aneTaTHbIX KUCJIOT Ha POCT ¥ Pa3BUTHE POCTKOB KYKypy3bl

AKTyanbHOCTb. CesibCKOX0351iCTBEHHAs! TPOMbILIJIEHHOCTb OCTPO HYXK/IA€TCs1 B CO3[aHUU HOBBIX U 3pPEeKTHUB-
HBIX POCTCTUMYJIUPYIOIKX cpeAcTB. [IponsBosHble 1,2,4-TpHasoJia yxe ycreau NposiBUTh cebs1 KaK aKTHBHbIE CTUMY-
JIATOPBI pocTa U GyHTUIUABL, a coJi 2-(4-R-3-R;-1,2,4-Tpra3o.1-5-U1THOo)ale TaTHBIX KUCJIOT IBJSIOTCSA BeCbMa Iepcrek-
TUBHBIMH B 3TOM ILJIAHE.

Lle/1bI0 JaHHBIX HCCIeL0BAHUH SIBJISETCS ONpe/iesieHNe BIUSHUS Ha KaueCTBEHHbIE NT0Ka3aTesd popacTaHus
POCTKOB KYKypy3bl rubpujia ['anaTes moce ux o6paboTKu pacTBopaMu cojelt 2-((4-R-3-(mopdonnnomeTunen)-4H-
1,2,4-TpHUasoJ1-5-u1)THO)aleTaTHbIX KUCJIOT.

Marepuasibl 1 MeToAbl. O6beKTaMH HALIUX HCCIeL0BaHUN OblM 10 HOBBIX BeIeCTB, MPOU3BOAHLIX 1,2,4-Tpu-
asoJia. B gasbHelieM npoBe/ieHO UCCIel0OBaHKe BIUSHUS YKa3aHHbIX COe/JTUHEHUH Ha MOKa3aTesu 3Hepruu npopac-
TaHUS U BCXOXKECTH CeMsIH KyKypy3bl rubpuza «lanates» ypoxasi 2016 r. Kak aTasioH uccie[oBaHUS UCIOJIb30BaJICS
ayKCHH, 2 KOHTPOJIEM CITYKUJIa JUCTU/LIMPOBAaHHAs BOZA.
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Pe3yjleaTl:l U UXx oﬁcy)l(}.leime. B pe3ysbTaTe UccjieJOBaHUA YCTAHOBJIEHO, YTO YKa3aHHbIe COeJUHEHHNA 110~
pasHOMYy CIIOCOGHBI BJUATH HA POCT ¥ pa3BUTHE POCTKOB KYKYpPY3bl. OTMeYyeHO, YTO HA UHTEHCUBHOCTb pocTcTumy-
nupy}omeﬁ AKTUBHOCTH BJIMAKT KAaK 3aMECTUTEJIU IPpU N4 aToMe a30Ta 1,2,4--TpPIa3OJIOBOl"O LOUKJIQ, TaK U XapaKTep

KaTHOHa, KOTOprﬁ CBs3aH C KUCJIOTAMH.

BbIBOABIL. B pe3sy/bTaTe sKcliepuMeHTa YCTAaHOBJIEHO NePCHeKTUBHOCTD Aa/lbHeHIINX UCCIe0BaHUM CUHTe3U-
POBaHHBIX BellleCTB B KaueCTBe POCTCTUMYJISATOPOB, @ OTMeYeHHble 3aKOHOMEPHOCTH 3aBUCUMOCTH «CTPYKTypa-Ael-
CTBHE» MOTYT GBITb UHTETPHUPOBAHBI B Ja/IbHEHININE HCCIe0BaHUS.

Kawuesvle cnosa: 1,2,4-mpuasos; nobe2u Kykypysbl; 2ubpud Iasames

INTRODUCTION

Agricultural industry urgently requires new and ef-
fective growth stimulating remedies. These agents usu-
ally are natural or synthetic organic or inorganic com-
pounds that in small concentrations can influence on the
energy and speed of sprouts germination, length and weight
of stems, germination which in turn affects the growth
and development of plants helping to increase their pro-
ductivity [1, 2]. As growth stimulating substances for ce-
reals and crops there are widely used numerous biologi-
cally active compounds from different classes. 1,2,4-tri-
azole derivatives have had to exhibited themselves as ac-
tive fungicides and growth stimulators (tryadimefon, cypro-
conazol, propiconazol, penconazol, dyfenoconazol, tebu-
conazol, epoksyconazol etc.) [2-4]. Quite promising in this
regard are the salts of 2-(4-R-3-R;-1,2,4-triazole-5-yltio)
acetic acid [5]. Thus our previous research experience
of growth stimulating activity of these substituents on
the Sunflower Simple example indicates to the prospects
of this research direction [5-7]. Important is the fact that
along with labeled features the salts of 2-(4-R-3-R;-1,2,4-
triazole-5-ylthio)acetic acid do not show high acute toxi-
city and are not accumulating in humans and animals
organisms [2-4, 8].

The aim of these studies was to determine the im-
pact on quality indicators of Galatea hybrid corn sprouts
germination after the processing with solutions of 2-((4-
R-3-(morfolinomethylen)-4H-1,2,4-triazole-5-yl)thio) acetic
acid salts.

MATERIALS AND METHODS
The objects of our research were 10 new substances
(Fig.), salts of 2-((4-R-3-(morfolinomethylen)-4H-1,2,4-
triazole-5-yl)thio)acetic acid which were synthesized at
the Department of Toxicological and Inorganic Chemistry
of Zaporozhye State Medical University. These compounds
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R = phenyl, R, = piperydil (PKR-134); R = phenyl,

R, = K (PKR-135); R = phenyl, R, = Na (PKR-136); R = phenyl,

R, = NH,-CH,-CH,-OH (PKR-137); R = phenyl, R, = NH, (PKR-139);
R = ethyl, R, = morfolil (PKR-144); R = methy],

R, = morfolil (PKR-145); R = amino, R, = NH, (PKR-177);

R=H, R, = NH, (PKR-182); R = amino, R, = NH,-CH, (PKR-234).

Fig. Salts of 2-((4-R-3-(morfolinomethylen)-4H-1,2,4-
triazole-5-yl)thio) acetic acid

+

R,

are the crystalline substances which are odorless, soluble
in water and organic solvents (Fig.). Research of growth
stimulating activity was conducted at the Department of
Physiology and Plant Introduction of Oles’ Honchar Dnipro-
petrovsk National University under the direction of Doc-
tor of Biological Sciences, Professor V. Lykholat and re-
sponsible executor, Ph. D. in Biological Sciences, senior
research staffer N. A. Khromykh.

Further it was studied the impact of these compo-
unds on the performance and germination of the “Gala-
tea” hybrid corn seed in 2016 harvest. For this study it
was randomly counted 4 samples by 50 seeds and kept
in a 0.01 % aqueous solution of these compounds for
6 hours. Then the seeds were washed three times with
distilled water and then uniformly placed on moist filter
paper in Petri dishes which were placed in a thermostat-
ted cabinet in compliance with the temperature condi-
tions of 20 * 2 °C throughout the study period.

From the second day of the experiment we have coun-
ted the sprouted seeds referring to the fine grains those
sprouts that have developed embryonic root not less than
the length of a grain and formed germ which has at least
half length of the seed. Sprouted seeds were placed in
the box with filter paper are placed in cups of distilled
water and kept in a thermostatically controlled cabinet.

The germination energy was calculated as a percen-
tage of sprouted seeds on the third day of the experiment,
seed germination was calculated on the seventh day.

Germination speed was calculated as the conventio-
nal index which indicates the number of days required
for germination of 1 seed [1, 9]. As the study compari-
son we have used B-indolyl acetic acid (Auxin) and dis-
tilled water was used as a control.

RESULTS AND DISCUSSION

The study had found that the 2-((4-R-3-(morfolino-
methylen)-4H-1,2,4-triazole-5-yl)thio) acetic acid salts in
different ways can influence on the growth and develop-
ment of Galatea hybrid corn sprouts (Table). It was no-
ted that on the intensity of the growth stimulating acti-
vity can affect substituted at N, nitrogen atom of 1,2,4-
triazole cycle and the nature of the cation which is boun-
ded with 2-((4-R-3-(morfolinomethylen)-4H-1,2,4-tria-
zole-5-yl)thio) acetic acid.

Thus in the result of the study we have marked com-
pounds PKR-135, PKR-136 and PKR-177 which are vir-
tually by all indicators of the growth stimulating activity
excess comparison standard auxin. In the study of growth
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Table

STUDY RESULTS OF THE INFLUENCE OF 2-((4-R-3-(MORFOLINOMETHYLEN)-4H-1,2,4-TRIAZOLE-5-YL)
THIO) ACETIC ACID SALTS AT THE GROWTH AND PROGRESS OF CORN SPROUTS (GALATEA HYBRID)
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PKR-134 | 504 | 864 | 429 |84.6+21.2 | 1023 | 0.305 | 103.4 | 149.8+39.4 | 951 |0.234| 121.2 | 1.30
PKR-135 | 39.6 | 93.6 | 470 |89.9+188 | 108.7 | 0.350 | 118.6 | 168.1+42.1 | 106.7 |0.287 | 149.5 | 1.23
PKR-136 | 468 | 97.2 | 459 ]99.0+219 | 119.7 | 0354 | 120.0 | 1763 +405 | 1119 [0302] 1573 | 1.17
PKR-137 | 252 | 648 | 479 |884+14.8 1069 | 0317 | 107.5 | 1563+42.2 | 992 |0217| 113.0 | 1.30
PKR-139 | 288 | 762 | 477 |77.6+146| 938 | 0277 | 939 | 1546526 | 982 [0213] 1109 | 1.37
PKR-144 | 432 | 756 | 453 |787+19.7 | 952 | 0250 | 84.8 | 114.6+390 | 728 |0.183| 953 | 137
PKR-145 | 360 | 90.0 | 477 |686+179 | 83.0 | 0238 | 803 | 1260365 | 80.0 |0.196| 1021 | 1.21
PKR-177 | 468 | 91.2 | 445 |950+22.2| 1149 | 0314 | 1064 | 156.2+34.8 | 99.2 |0.250| 1302 | 1.26
PKR-182 | 396 | 972 | 478 |659+17.0| 799 | 0205 | 695 | 1386+51.2 | 880 [0.191]| 995 | 107
PKR-234 | 360 | 828 | 465 |753+201| 91.1 | 0265 | 89.8 | 1348+529 | 856 |0.158| 82.3 | 1.68
Auxin |4 a0 1872 | 448 | 9032531092 | 0293 | 993 | 1603+541 | 1018 |0.243| 1266 | 1.21
(standart)
Water | 66 | 798 | 455 |827+200| - |0295| - |157.5+41.0 - lo192| - 1.54
(control)
stimulating activity it was found that the salts of 2-((4- CONCLUSIONS
R-3-(morfolinomethylen)-4H-1,2,4-triazole-5-yl)thio) =~ 1. We have conducted the studying of influence of 2-

acetic acid with inorganic cations have more pronounced
impact on germination indicators quality. Thus the re-
placement of ammonium cation (PKR-177) into organic
methyl ammonium cation (PKR-234) as a replacement of

((4-R-3-(morfolinomethylen)-4H-1,2,4-triazole-5-
yl)thio) acetic acid salts on the growth and develop-
ment of corn sprouts (Galatea hybrid) in laboratory
conditions.

free amino group at the N, nitrogen atom of 1,2,4-triazole 2. It was established that the most significant growth
cycle (PKR-177) into phenyl radical (PKR-139) results stimulating activity in corn sprouts showed inorga-
significant loss of almost all indicators of growth stimu- nic salts (sodium PKR-136, potassium PKR-135 and
lating action. However the introduction of potassium ammonium PKR-177) of 2-((4-R-3-(morfolinomethy-
(PKR-135) and sodium (PKR-136) cations in the mole- len)-4H-1,2,4-triazole-5-yl)thio) acetic acid.

cule of 2-((4-phenyl-3-(morfolinomethylen)-4H-1,2,4-tri- 3. In the result of our experiment it was determined

azole-5-yl)thio) acetic acid significantly improves the speed
of germination and sprouting speed of corn. Interesting
is the fact that the introduction of piperydin cation (PKR-134)
in the molecule leads to a significant increase of germi-
nation energy to the level of 50.4 % that exceeds the
standard auxin at 7.2 % respectively (Table).

the prospects of further investigations of synthesi -
zed compounds as a growth stimulators and noted
appropriateness of “structure-action” dependences
could be integrated into future research.
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