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| served as Ms. Soltanayeva's/“otfside” advisor for her Ph.D. degree. To that end, she
worked in my laboratory and greenhouse for two months in late 2016. She worked on a
greenhouse project on the phosphorus and sulfur responses of spring wheat. The
purpose of the project was to provide her with training in greenhouse methods of
evaluating fertilizers, and to also train her in specialized techniques in the phenology of
wheat plants,specifically, the description of plant development (main stem development,
tiller initiation, etc.) by methods used in my laboratory. | found Ms. Soltanayeva to be a
hard and diligent worker, and she was a valued colleague when she was at NDSU.

Regarding her Ph.D. dissertation, entitled,"Effect of sulfur- containing fertilizer on a
chemical composition of the soil and productivity of winter wheat" the subject is timely.
North Dakota and Kazakhstan have many things in common. The two regions share a
semi-arid climate with cold winters, wheat is a predominant crop, and sulfur deficiencies
are becoming more common. North Dakota and Kazakhstan are also petroleum-
producing regions. Petroleum often contains sulfur, that is converted to elemental sulfur.
The petroleum industry desires to find markets for this sulfur, and a logical market is for
use in agricuiture. Thus, there is great interest in the co-granulation of elementai sulfur
into phosphate fertilizers in North America, not only as a method of correcting sulfur
deficiency, but to also provide a market for by-product elemental sulfur from petroleum
refining. Her research was also timely, because it included zinc. Some farmers, for
example, potato farmers, appreciate the value of zinc. However, zinc is often not
included in the fertilization plans of wheat farmers, so it was valuable that she included
zinc in her field studies.

| was not asked to provide input into the design of her field studies, so | can only
comment as an outside reviewer, not as a collaborator.

It is clear that Ms. Soltanayeva received valuable training in methods of soil analysis in
conducting her research, including: organic matter, available nutrients (N, P, K, S),total
soil content of nutrients, particle size analysis, cation and anion analysis of water
extracts, pH, carbonates, etc. This is training appropriate for a Ph.D. candidate in soil
science.
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Her field experiment was a traditional fertilizer evaluation trial, the major objective being
to compare the response of wheat to monoammonium phosphate (MAP), MAP co-
granulated with elemental sulfur (MAP+S), and MAP co-granulated with elemental sulfur
and zinc (MAP +S+ Zn). The experiment appears to have been well-conducted, and
was conducted over several years. A unique aspect of her study, was the extensive in-
season sampling of the soil, to determine the in-season dynamics of organic matter,
easily hydrolyzable nitrogen, and available phosphorus. Her data on available
phosphorus are particularly interesting, as they show an increasing trend in available
phosphorus, when elemental sulfur was added to the granular MAP.

Regarding crop height and yield, the trends of increased in-season available
phosphorus in the soil were correlated with increased crop height, grains per head, and
final grain yield. Thus, her study should provide support for the inclusion of elemental
sulfur in granular phosphate fertilizers, although it could not be determined from her
study if the improved crop height and yield was due to the increase in phosphorus
availability, or to an increase in available sulfur.

In summary, Ms. Soltanayeva conducted well-controlled field studies that
involved training in a wide range of soil chemical and physical properties. Her
results were interesting, and should be of interest to both farmers, and those in
the phosphorus fertilizer industry. | support her candidacy for the Ph.D. degree at
the Kazakh National Agrarian University, in "Soil Science and Agrochemistry,"
speciality 6D080800, and recommend that her evaluation committee accept her

dissertation.
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COJITYCTIK JAKOTA MEMIJIEKETTIK YHUBEPCUTETI
Kimuen: I'yc P. Jl, npodeccop; Taburu Pecypcrap Fruteivel Kapenpacer: Tonsipakrany, CIMY

Kimre: ConranaeBa AxkepkeHiH Ph.D. eMTuxan KoMuCCHSACH
/o1 Gap/ ' 15 xanrap 2025

Men ConranaeBa Axepkenin Ph.D. mopekeci GoifbiHIma mrerenmixk keHecmrici Gommpmv. Ochl
maxcarTa oi 2016 JKBUIIBIH COHBIHAA MEHIH 3epTXaHaM[a JKoHe JKBUIBDKAMbIMIa eki alf GoMbl
AyMeIc icteni. O sKblIbbKal1a-ka3bIK GumaitasH Gocdop MeH KYKIPTKe peakuusuiapsl Ty pajisl
#00a OoMBIRLTa HKyMbIC Kacanmbl. JKoOaHBIH MaxkcaThl OFaH TBIHAWTKBINTApABl Oaranayasiy
ABLTBDKAN TOCIIIEPin, COHBIMEH KaTap MEHIH 3epTXaHaM/a KOJIaHbLIaThIH Guail eciMaiKTepiHig
deHonorusACH COMEIHIA MAMaHIAH/(BIPEUIFAH OJiCTepiH, aran alTKaHaa ociMAIKTEPiH AaMybIH
(serisri cabaKThlH NaMybl, TyBIHIBI eCiMmiKTepaiH Gactamysl xoHe T.6.) cunarrayasl yipery
Oonmel. Conranaena Axepke Contycrik JJakora Memiekertik YauBepcuteTinae Gonran Kesinme

MeHiH Kaipni epinTecim Gomasl. Men ons Xayankepimiiri Mo, eHOEKKOp afaM men caHaiMbIH.

Comramaesa. - Akeprenin -Ph.D mucceprammsacsl «KykiprT THIHAHTKBIITAPIBIH TONBIPAKTHIH
XHMHSIBIK KYpaMbl MEH Ky3Mik Oumadl eHimjimirine ocepi» TakbIphIOBIHAA Ka3bUIAbl. Byn
TakeIpoIn oTe e3¢kTi. Conrycrik Jlakota men Kasakcranna kentereH ykcacteikrap 6ap. Exi enip
e KBICBI CYBIK, JKapThUlail KypraK KJIHMMaTKa ue, Oujail Herisri Jaksul GONBIN TaObUIabl JKoOHE
KYKIpT keTicmeymriniri xui kesmecenmi. Conpait-ak Conrycrik Jakora men Kasaxcran mymait
oapiperin aiimakrap. MyHalpiH Kypambluna keGiHece KyKiprT Gonmaisl, oI SIIEMEHTAPJIbI
KyXipTke aliraiansl. MyHall eHepKociGi KyKipT yimiH HapeIKTap i3Meli, aj JOrMKATEIK HapHBIK
QyBUI W&PYAILLLIBIYEIHAA KonpaHy Oonbin TaGeummanel. Con cebenti Conrtyerik Amepuxana
ANEMEHTAPIIET  XYKIPTTi  docdar ThIHAHTKBINTapEIMEH  GipikTipim TYHINIIIKTEY — YJIKEeH
KBISHIFY LUEIALIK TYABIPATBL, Gy KYKIpT XKeTicneyminirin memin kaHa KoliMal, COHEIMEH KaTap
MYHail eHJcy MPOLECIHIH XaHama eHiMi peTiHJe 3IeMEeHTapibl KYKIipT YIIiH HaphIK YCHIHyFa
MYMKIHAIK O¢pesi. OHBIH 3epTTeyi Ae o3eKTi Gommpl, ce6e6i 0l MBIPBIITEL 1 KAMTHIIEL. Meicansl,
Xapron ecipymi KOXXaNBIKTap MBIPBINTHIE KyHBIH TyciHemi. Auaiina, MsIpbin  6umaif
ocipyiiepiin THIHANTKBI XKOCTIapIapsIHa XKl Kipe GepMeiii, COHIBIKTAH ON O3iHIH TanaiEK
JCPTTEYNCPiiAS MBIPBINITE KOCYbI ©T€ IYPEIC GOMIEL

Menen oMbis JaNanblK 3epTTeylepitis Au3aliHbl GoHbHIIA HiKip cypanMansl, COHOBIKTAH MEH

opinTec peTilisie emMec, TeK CHIPTKBI PELICH3EHT peTinje FaHa mikip Gepe anaMbIm.
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1 Gy eciMIiK GuiKTiri MeH OHIMALTITIHIH apTybl gomkeTiMai pochopi
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