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The effect of fertilization with urea and important sulfates on some 

growth characteristics of the Ares plant Myrtus communis L.growing 

under salt stress. 

 Nabaa Mohammed Taher Al-Yasiri –   Zainab Ahmed Ali Al- Taher 

Abstract  

ehT yz{ � }dy cut {czT   {xuts zhT 2222-2222 yTdyut ut zhT }uu � cdtuv� us  

zhT  ueeTsT us tsxuc{ez{xT  ttu|Txyuz� us tdyxd  zu yz{ � zhT TssTcz us zxTdziTtz }uzh {xTd dt  

vuzdyyu{i y{esdzT ut i�xzeT vedtzy sxu}uts {t Tx ydez yzxTyy dt  zhT utzTxdczuuty us zhT zhxTT 

zxTdziTtzy  }hTxT {xTd }dy {yT  dy d yu{xcT us tuzxusTt dz cutcTtzxdzuuty us r2   2  a22e iss w 
-1 

dt  vuzdyyu{i y{esdzT dy d yu{xcT us vuzdyyu{i ut cutcTtzxdzuuty us r2   2  a22e iss w 
-1 . 

For 

salty water, concentrations of (1, 3, 6) ds.m -1 }TxT {yT  . 

 

ehT xTy{ezy us zhT TssTcz us zhT zhxTT yz{ � sdczuxy yhu}T  zhT y{vTxuuxuz� us zhT ydez yzxTyy 

zxTdziTtz dz d cutcTtzxdzuut us t ds.m 
-1 
ut zhT d|TxdsT chdxdczTxuyzucy us zhT sxTyh }Tushz us zhT 

yhuuz  zhT  x� }Tushz us zhT yhuuz  zhT vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  zhT sxTyh }Tushz us 

zhT xuuz y�yzTi  zhT  x� }Tushz us zhT xuuz y�yzTi  dt  zhT cdxhuh� xdzT cutzTtzs yz xTdchT  

eaaas22 s  t s 2 s   ts62g  tts62 s  2 s 2 s  a66sa2 iss a22 s 
-1 

  rxTyvTczu|Te�s ehT ydez yzxTyy 

zxTdziTtz dz d cutcTtzxdzuut us 2 ds.m 
-1 excelled 

ut zhT xdzT us xuuz eTtszh chdxdczTxuyzuc dt  vxueutT 

cutzTtz  xTdchuts r tsa  ci  a6s6t gs s 
-1 

  rxTyvTczu|Te�  

ty sux {xTd  zhT a22 isnw zxTdziTtz }dy y{vTxuux ut zTxiy us vTxcTtzdsT utcxTdyT ut vedtz 

sxu}zh  vxueutT cutzTtz  dt  cdxhuh� xdzT cutzTtz  xTdchuts r 2s2g  a6s   iucxusxdiy s 
-1 

, 

175.60 iss a22 s 
-1 

  rxTyvTczu|Te�s txTd dz d cutcTtzxdzuut us  2 isnw u{zvTxsuxiT  zhT d|TxdsT 

chdxdczTxuyzucy us zhT sxTyh }Tushz us zhT yhuuz dt  zhT  x� }Tushz us zhT yhuuz  xTdchuts raa sa2 

s  6as   se  xTyvTczu|Te�s  

ty sux vuzdyyu{i y{esdzT  zhT zxTdziTtz }dy y{vTxuux zu vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 

a22 isnw ut zTxiy us zhT d|TxdsT vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  sxTyh }Tushz us zhT xuuz 

y�yzTi   x� }Tushz us zhT xuuz y�yzTi  dt  vxueutT cutzTtz  }huch diu{tzT  zu r  s 2g  t2s2a s  

2 sta s  aas26 iucxusxdiy es si 
-1 

  rxTyvTczu|Te�s ty sux zhT  2 isnw zxTdziTtz  uz T~cTeeT  ut 

zhT d|TxdsT chdxdczTxuyzucy us zhT sxTyh }Tushz us zhT yhuuz dt  zhT  x� }Tushz us zhT yhuuz  }huch 

diu{tzT  zu ra22s 2 s  t s   se xTyvTczu|Te�s  

tee z}u- dt  zhxTT-}d� utzTxdczuuty ut dee zxduzy }TxT yustusucdtzs  

 

INTRODUCTION 

      t�xzeT vedtz Myrtus communis L. yz uy d }Tee- tu}t dxuidzuc uxtdiTtzde vedtz hTeutsuts zu 

zhT Myrtaceae family   }huch utce{ Ty dvvxu~uidzTe� a22 sTtTxd dt  2222 yvTcuTy  e Sumbule et 

al., 2011). 
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yz uy d yidee yhx{h zhdz sxu}y zhxu{shu{z zhT tT uzTxxdtTdt xTsuutys yz uszTt sxu}y ut 

yhd �  iuuyz vedcTy  dxTdy dh{t dtz }uzh }dzTx  dt  ut zhT hdt y us xu|Txys t�xzeT yhx{hy 

xuyT zu z}u iTzTxy dt  hd|T idt� hxdtchTy sueeT  }uzh eTd|Ty zhdz cutzdut sedt y }uzh d 

hTd{zus{e  veTdydtz yiTees yz uy dt T|TxsxTTt vedtz  dt  uzy eTd|Ty ehT� idutzdut zhTux 

sedyyTy sux d euts zuiT  dt  zhT� yTcxTzT  uyutsTczdtz y{hyzdtcTy zhdz v{xus� zhT dux dt  

TeuiutdzT iucxuuxsdtuyiys tdt� veTdydtz-yiTeeuts vTxs{iTy dxT T~zxdczT  sxui zhT 

eTd|Ty  seu}Txy  sx{uzy  dt  hdx  us zhT i�xzeT vedtzs t�xzeT sx{uzy dxT deyu cutyu TxT  zu 

hd|T t{zxuzuutde dt  iT ucutde hTtTsuzy  dy zhT y�x{v T~zxdczT  sxui zhTux sx{uzy yhu}y 

t{zxuzuutde dt  iT ucutde |de{T dt  hTtTsuzs rush  e Gradelie et al ., 2008 ). 

       

 ueudx t{zxuzuut uy {yT  zu iTTz zhT vedtzye tTT  sux TeTiTtzy h� yvxd�uts ut zhT eTd|Tys ehuy uy 

hTcd{yT zhTux dhyuxvzuut h� zhT xuuzy dt  zxdtyvuxzuts zhT TeTiTtzy zu zhTux cuty{ivzuut cTtzTxy 

zd Ty d euts zuiT cuivdxT  zu yvxd�uts  uxTcze� ut zhT eTd|Tys  ueudx t{zxuzuut uy ut|ue|T  ut 

idt� huuchTiucde dt  vh�yuueusucde vxucTyyTy zhdz dssTcz  T|TeuviTtz dt  sxu}zhs ehT xTy{ez uy 

d vedtz 

(Stojanova et al ., 2016). 

 

 uzxusTt uy utT us zhT iuyz uivuxzdtz TeTiTtzy tTcTyydx� sux vedtzy  dy zhT vedtzey tuzxusTt 

cutzTtz xdtsTy hTz}TTt 2-  gus  x� }Tushzs yz ucc{vuTy dt uivuxzdtz xueT ut vedtz t{zxuzuut dt  

vh�yuueus�  dy uz uy utce{ T  ut zhT cutyzx{czuut us diutu dcu y zhdz suxi zhT yzx{cz{xT us vxuzTuty  

Tt��iTy  dt  cTee{edx iTihxdtTys yz uy deyu ut|ue|T  ut zhT cutyzx{czuut us cheuxuvh�ee  t{ceTuc 

dcu y  dt  |uzdiuty s Wang et al .,2014). 

 

tuzdyyu{i cutzxuh{zTy zu xTs{edzuts zhT iuuyz{xT hdedtcT ut vedtz zuyy{T dt  idutzduty cTee 

y}Teeutss yz deyu vdxzucuvdzTy ut idt� vh�yuueusucde vxucTyyTy ut vedtzy  utce{ uts vhuzuy�tzhTyuy  

Tt��iT dczu|dzuut  dt  vedtz ydv zxdtysTx vxucTyyTys t  TsucuTtc� ut vuzdyyu{i cd{yTy d  TcxTdyT 

ut zhT vedtzey xTyuyzdtcT zu  xu{shz   Tcd�  dt  xTyuyzdtcT zu utyTcz utsTyzdzuut dt   uyTdyT  e

Rawat et al . al ,.2022). 

 

tuzdyyu{i uy utT us zhT xTdyuty sux utcxTdyuts zhT vedtzey TssucuTtc� ut dhyuxhuts t{zxuTtzy  zhT 

iuyz uivuxzdtz us }huch dxT vhuyvhux{y dt  tuzxusTt  }huch eTd y zu Tty{xuts zhT vedtzey 

t{zxuzuutde hdedtcT  }huch eTd y zu uivxu|uts vedtz sxu}zh  uivxu|uts uzy w{deuz�  dt  utcxTdyuts 

vxu {czuuts tuzdyyu{i hTevy yvTT  {v vedtz sxu}zh dt  uivxu|Ty zhT vedtzey xTyuyzdtcT zu vTyzy 

dt   xu{shz  }huch eTd y zu vedtzy sxu}utss tTzzTx dt  yzxutsTx  su|uts vuzdyyu{i sTxzueu�Tx dz zhT 

xushz zuiT dt  w{dtzuz� Tty{xTy suu  sxu}zh dt  TthdtcT  vxu {czuut  e Gonçalves et al , 2022). 

 

 dez yzxTyy uy utT us zhT iuyz utse{Ttzude z�vTy us yzxTyy ut vedtz sxu}zh dt   T|TeuviTtz  dy 

T~vuy{xT zu zhuy z�vT us yzxTyy eTd y zu T~vuy{xT us zhT vedtz zu dtuzhTx z�vT us yzxTyy  }huch uy 
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}dzTx yzxTyy  dy ydeutuz� xT {cTy zhT vedtzey dhueuz� zu dhyuxh }dzTx  dt  zhTxT dxT  ussTxTtcTy ut 

zhT eT|Te us zueTxdtcT zu ydez yzxTyy  dy tedtzy dxT  u|u T  utzu ydez-yTtyuzu|T vedtzy  iu TxdzTe� 

ydez-yTtyuzu|T vedtzy  dt  ydez-zueTxdtz vedtzy rte- d22dx Tz des  2222sr  

 

ehT cutce{yuut us Acosta-Motos et al. 22a6  deutuz� uy utT us zhT iuyz uivuxzdtz Tt|uxutiTtzde 

chdeeTtsTy zhdz xT {cTy vedtz vxu {czu|uz�s yt zhT yhuxz zTxi  zhT TssTcz us ydez yzxTyy uy uhyTx|T  

suxyz zhxu{sh zhT xuuz y�yzTi  dy uz dssTczy zhT uyiuzuc vxTyy{xT ut zhT xuuzy  }huch cd{yTy d 

 TcxTdyT ut }dzTx dhyuxvzuut dt  uzy d|duedhueuz� zu zhT vedtzs ru}T|Tx  ut zhT euts zTxi  ydez 

yzxTyy eTd y zu yut vuuyututs ucc{xy  {T zu dt uihdedtcT us t{zxuTtzy ut zhT cTee{edx 2{ucT vxTyTtz 

ut zhT cTee |dc{ueTys tedtzy }uzh d yzxuts xuuz y�yzTi cdt Tty{xT zhT cutzut{T  dhyuxvzuut us 

}dzTx dt  t{zxuTtzy sxui zhT yuue {t Tx ydez yzxTyys yt sTtTxde  ydez yzxTyy eTd y zu d  TcxTdyT ut zhT 

vxu {czuut us zhT |TsTzdzu|T vdxzy us zhT vedtzs  zxTyy cd{yTy zhT vxu {czuut us hzh�eTtT  }huch 

eTd y zu eTds sdee  dt  zhuy euyy uy cutyu TxT  utT us zhT iTchdtuyiy sux xTyuyzuts ydez yzxTyy  h� 

xT {cuts zhT }dzTx euyz zhxu{sh zxdtyvuxdzuuts ttuzhTx iTchdtuyi sux xTyuyzuts ydez yzxTyy uy 

utcxTdyuts zhT vxuvuxzuut us xuuzy zu zhT yhuuzs ehT edxsT xuuz y�yzTi {t Tx ydez yzxTyy cdt dhyuxh 

zu~uc uuty dt  hxTd  zhTi  u}ts tt  uzy dcc{i{edzuut ut uz  dt  zhuy uy utT us zhT uivuxzdtz 

iTchdtuyiy sux xTyuyzuts yuue ydeutuz� dt  uy {yT  zu idutzdut zhT uyiuzuc vxTyy{xT utyu T zhT 

vedtz dt  cutzut{T }dzTx dhyuxvzuuts  

 

 deutuz� hdy idt� vh�yuueusucde xueTy  yuiT us }huch dxT  uxTcze� hdxis{e zu vedtzy  tdiTe� zu~uc 

TssTczy ux ut uxTcz TssTczy  y{ch dy uyiuzuc ux uut TssTczy  }huch }Td Tt zhT vedtzey dhueuz� zu 

cdxx� u{z uzy |uzde dczu|uzuTy  }huch cdt cd{yT d xT {czuut ut zhT y�tzhTyuy us yuiT chTiucde 

cuivu{t y ut zhT vedtz  ut d  uzuut zu xT {cuts zhT dhyuxvzuut us yuiT TeTiTtzys ehT t{zxuTtzy 

zhdz zhT vedtz tTT y zu h{ue  yuiT cuivu{t y  dt  zhTyT cuivu{t y utce{ T cdxhuh� xdzTy dt  

diutu dcu y  }huch dxT zhT hdyuy sux zhT y�tzhTyuy us vxuzTuty dt  yuiT vedtz huxiutTy rth Te 

vdhT   22a2sr  

 

 

vux uts iTzhu y:  

      ehT T~vTxuiTtz }dy cdxxuT  u{z ut zhT }uu Tt cdtuv� us zhT  TvdxziTtz us ruxzuc{ez{xT dt  

wdt ycdvT htsutTTxuts -  ueeTsT us tsxuc{ez{xT - ttu|Txyuz� us tdyxd - sux zhT dsxuc{ez{xde 

yTdyut 2222n2222  }uzh zhT dui us  tu}uts zhT TssTcz us sueudx sTxzueu�dzuut ut yuiT |TsTzdzu|T 

zxduzy us zhT i�xzeT vedtz  e Mtytus communism L. ) sxu}uts {t Tx ydez yzxTyys  

ehT vedtzy }TxT vxTvdxT  sxui d t{xyTx� ut tdyxd dt  zxdtysTxxT  zu vedyzuc vuzy }uzh d  udiTzTx 

us 2  ci dt  d hTushz us 22 ci  }uzh d cdvdcuz� us 6  s  dt  sueeT  }uzh d sxu}zh iT u{i 

cutyuyzuts us yTT  dt  vTdz iuyy ut d xdzuu us a:2s  

 

ehT T~vTxuiTtz }dy  TyustT  dccux uts zu d Randomized Complete Block Design (RCBD  rdy d 

sdczuxude experiment   }huch utce{ T  26 sdczuxude zxTdziTtzy  2 2 2  }uzh zhxTT xTveucdzuuty sux 
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Tdch zxTdziTtzs eh{y  zhT t{ihTx us T~vTxuiTtzde {tuzy uy aa T~vTxuiTtzde {tuzy  dt  zhT 

T~vTxuiTtzde {tuz utce{ Ty 2 vedtzy  yu zhT zuzde t{ihTx us vedtzy uy 2 2s vedtzy s rte- d}u dt  

0hdeds teedh  2222sr  

       

tee iTdy{xTiTtzy yz{ uT  }TxT zd Tt ut zhT T~vTxuiTtzde vedtzy utT iutzh dszTx zhT edyz 

yvxd�uts dt  utce{ T  zhT sueeu}uts chdxdczTxuyzucy:  

1-  xTyh }Tushz us yhuuzy rs:r  

ehT sxTyh }Tushz us zhT yhuuz }dy cdec{edzT  h� yTvdxdzuts zhT yhuuz sxui zhT xuuz  dt  zhT 

}Tushz }dy iTdy{xT  {yuts d hdedtcTs  

 

  

2-  x� }Tushz us yhuuzy rs:r  

ehT  x� }Tushz us zhT yhuuzy }dy iTdy{xT  dz zhT Tt  us zhT T~vTxuiTtzs ehT yhuuzy }TxT 

yTvdxdzT  zu hT  xuT  dt  vedcT  ut vdvTx hdsy dt  vedcT  ut dt TeTczxuc u|Tt sux 62 hu{xy dz d 

zTivTxdz{xT us t e  {tzue zhT }Tushz yzdhueu�T s ehTt zhT  x� }Tushz us zhT yhuuzy }dy iTdy{xT s  

 

3 - tTxcTtzdsT utcxTdyT ut vedtz sxu}zh xdzT :rge  

ehT sxu}zh yvTT  us heudy yTT eutsy }dy iTdy{xT  hdyT  ut zhT TyzuidzT  utcxTdyT ut zhT hTushz 

us zhT vedtz yTT eutsy sux d vTxuu  us yu~ iutzhys ehT vTxcTtzdsT us sxu}zh yvTT  }dy cdec{edzT  

dccux uts zu zhT sueeu}uts Tw{dzuut:  

 utde hTushz – suxyz hTushz  

tTxcTtzdsT xdzT us utcxTdyT ut vedtz sxu}zh e a22 

 uxyz hTushz 

 

4-  uuz eTtszh rci:r  

 uuz eTtszh iTdy{xTiTtzy }TxT zd Tt dt  zhTux xdzTy }TxT xTcux T s  

 

 

5-  xTyh }Tushz us zhT xuuz y�yzTi rs:r  

ehT sxTyh }Tushz us zhT xuuz y�yzTi us zhT yTT eutsy }dy iTdy{xT  dz zhT Tt  us zhT T~vTxuiTtz 

h� {vxuuzuts zhT vedtzy  yTvdxdzuts zhT yhuuz sxui zhT xuuz y�yzTi  }dyhuts zhT xuuz y�yzTi }uzh 

}dzTx zu xTiu|T  {yz  ceTdtuts uz }Tee   x�uts uz duxue� zu sTz xu  us zhT }dyhuts }dzTx  zhTt 

}Tushuts uz }uzh d yTtyuzu|T hdedtcT  dt  zhT }Tushz us zhT xuuz y�yzTi us utT vedtz }dy 

iTdy{xT s  

 

t -  x� }Tushz us zhT xuuz y�yzTi rs:r  

ehT  x� }Tushz us zhT xuuz y�yzTi us zhT yTT eutsy }dy iTdy{xT  dszTx {vxuuzuts zhT yTT eutsy dz 

zhT Tt  us zhT T~vTxuiTtz dt  yTvdxdzuts zhT xuuz y�yzTi sxui zhT yhuuzs ehT xuuz y�yzTi us Tdch 

yTT euts }dy  xuT  dux- xuT  {tzue zhT }Tushz us zhT ydiveTy }dy cutyzdtz  dt  zhTt zhT  x� 

}Tushz us zhT vedtz }dy iTdy{xT  {yuts d yTtyux hdedtcTs  

 

6- wTd|Tye cutzTtz us zhT diutu dcu  vxueutT rgs s 
-1 

): 
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txueutT }dy  TzTxiutT  dccux uts zu zhT iTzhu  us Troll and Lindslay ea    rh� zd uts 2s2 

sxdiy us  xuT  dt  cx{yhT  eTd|Ty dt  d  uts   ie us   g Tzh�e decuhues ehTt zhT cTtzxus{sdzuut 

vxucTyy }dy cdxxuT  u{z ut d cTtzxus{sT  and zhTt zhT ceTdx vdxz }dy zd Tt dt  T|dvuxdzT  {tzue 

 x�  dszTx }huch 2 sxdiy }TxT d  T s ie us  uyzueeT  }dzTx zu zhT xTidututs vdxz dszTx 

T|dvuxdzuut  zhTt zhT cTtzxus{sdzuut vxucTyy }dy cdxxuT  u{z dsdut  dt  a ie us zhT ceTdx vdxz }dy 

zd Tt dt  uzy dhyuxhdtcT }dy xTd  dz d }d|TeTtszh us  22 ti }uzh d yvTczxuvhuzuiTzTx  dt  zhT 

concentration us vxueutT ut zhT eTd|Ty }dy TyzuidzT  hdyT  ut d yzdt dx  c{x|T sux zhT diutu dcu  

vxueutT dccux uts zu zhT sueeu}uts Tw{dzuut: s  

 

 Td uts sxui zhT yzdt dx  c{x|T 

txueutT cutcTtzxdzuut rgs s 
-1 

   ____________________________________ e r ue{zuut  

 diveT }Tushz 

8- wTd|Tye cutzTtz us zuzde yue{heT cdxhuh� xdzTy  eiss a22 si 
-1 

 x� }Tushz r : 

yz }dy TyzuidzT  {yuts zhT iu usuT  vhTtue-y{evhxuc dcu  colorimetric method vxTvdxT  h� 

Dobois et al . (1956  srehuy }dy  utT h� cueeTczuts zhT su{xzh eTds sxui zhT sxu}uts dvT~ dt  

dszTx ceTdtuts uz }Tee  uz }dy vedcT  ut dt TeTczxuc u|Tt dz d zTivTxdz{xT us 62e  {tzue zhT }Tushz 

}dy cutyzdtz  dt  zhTt y sxu{t  uz }uzh dt TeTczxuc sxut Tx dt  zhTt sueeu}T  zhT sueeu}uts yzTvy:  

a- ed T 2s  sxdiy us  x� vedtz ydiveT reTd|Tye sux Tdch T~vTxuiTtzde {tuz dt  vedcT uz ut d zTyz 

z{hTs  

2 - 6  ie us  uyzueeT  }dzTx }dy d  T  zu uz  zhTt zhT z{hT }dy ceuyT  dt  hTdzT  ut d }dzTx hdzh dz 

huueuts vuutz sux dt hu{x  zhTt cuueT  zu xuui zTivTxdz{xTs  

2-  uezTx zhT yue{zuut zhxu{sh suezTx vdvTx dt  zd T d |ue{iT us   ie us zhT suezxdzT dt  d   2  ie 

us  uyzueeT  }dzTx zu uz  zhTt zd T a ie us uz dt  d   a ie us vhTtue zu uz }uzh   ie us cutcTtzxdzT  

y{es{xuc dcu  w{uc e� dt  cuue zu xuui zTivTxdz{xTs  

 - ehT dhyuxhdtcT }dy iTdy{xT  dz d }d|TeTtszh us   2 ti }uzh d spectrophotometer        

ehT diu{tz us zuzde yue{heT cdxhuh� xdzTy }dy TyzuidzT  {yuts zhT se{cuyT yzdt dx  c{x|Ts  

 

 Ty{ezy :  

a-  xTyh }Tushz us yhuuzy rs:r  

edheT  us a yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut zhT 

sxTyh }Tushz us zhT yhuuzys ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us t ds.m 
-1 

T~cTeeT  ut zhT d|TxdsT sxTyh }Tushz us zhT yhuuzy ut zhT T~vTxuiTtzde yTdyut  }huch diu{tzT  zu 

aaas22 s  }hueT zhT zxTdziTtz }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 }dy xTcux T  s ds.m 
-1 

 TcxTdyT  ut xdzT  xTdchuts a2ast2 ss  

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT d|TxdsT sxTyh 

}Tushz us zhT yhuuzy  dy zhT {xTd zxTdziTtz }dy su|Tt dz d cutcTtzxdzuut us  2 iss w 
-1 
hd  

zhT hushTyz xdzT us aa sa2 s  }hueT zhT {xTd zxTdziTtz xTcux T  d cutcTtzxdzuut us a22 iss 

wuzTx 
-1 

 TcxTdyT ut zhT d|TxdsT sxTyh }Tushz us zhT |TsTzdzu|T vedtz  xTdchuts a2ast2 ss  

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  
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zhT TssTcz ut zhT d|TxdsT sxTyh }Tushz us zhT |TsTzdzu|T vedtz  dy zhT zxTdziTtz }dy su|Tt 

dz d cutcTtzxdzuut us  2 iss wuzTx 
-1 

  zhT hushTyz d|TxdsT sxTyh }Tushz us yhuuzy xTdchT  

a22s 2 sxdiy cuivdxT  zu vedtzy zxTdzT  }uzh d cutcTtzxdzuut us a22 iss w 
-1 

  }huch 

sd|T zhT eu}Tyz d|TxdsT sxTyh }Tushz us zhT |TsTzdzu|T vedtz  xTdchuts a22sa2 ss  

 

ehT xTy{ezy us zhT huedzTxde utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd ut zhT 

d|TxdsT sxTyh }Tushz us zhT yhuuzy }TxT deyu yhu}t  dy zhT vedtzy zxTdzT  }uzh ydez yzxTyy 

xTcux T  a ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us  2 iss w 

-1 
hd  zhT hushTyz d|TxdsT sxTyh 

}Tushz us zhT yhuuzy  }huch xTdchT  a22sa2 sxdiy  cuivdxT  zu zhT eu}Tyz d|TxdsT sxTyh 

}Tushz us zhT yhuuzy  }huch xTdchT    s 2 sxdiy sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us a ds.m 
-1 

dt  {xTd dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT  {de utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a 

ds.m 
-1 
}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
diu{tzT  zu a26st2 s  

cuivdxT  zu zhT eu}Tyz xdzT us atst2 s sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut 

us 2 ds.m 
-1 
}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us  2 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 
-1 
ehT hushTyz d|TxdsT sxTyh }Tushz 

us zhT yhuuzy }dy a as62 s  cuivdxT  zu zhT eu}Tyz d|TxdsT sxTyh }Tushz us zhT yhuuzy  

}huch }dy 6 sa2 s  sux vedtzy zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us 2 iss w 
-a dt  

vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 
-1 

. 

 

ty sux zhT zxuveT utzTxdczuut hTz}TTt zhT zhxTT yz{ � sdczuxy  vedtzy zxTdzT  }uzh ydez yzxTyy 

dz d cutcTtzxdzuut us t ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us  2 is }TxT chdxdczTxu�T s w 

-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
}uzh zhT hushTyz xdzT us sxTyh 

}Tushz us zhT yhuuzy  }huch diu{tzT  zu a as 2 s  cuivdxT  zu zhT eu}Tyz xdzT  }huch 

}dy t s22 s sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 
dt  {xTd dz d 

cutcTtzxdzuut us a22 iss w 
-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 

-1 
. 

 

 

 

 

 

edheT  us a: ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT sxTyh }Tushz us 

i�xzeT yhuuzys  
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 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 67.10 136.70 82.40 95.40 

50 140.20 143.90 115.10 133.10 

100 64.20 102.10 137.60 101.30 

 

3 

0 110.60 115.70 82.90 103.10 

50 82.00 152.60 76.70 103.80 

100 112.00 81.50 100.40 97.90 

 

6 

0 128.60 120.60 72.10 107.10 

50 98.80 158.50 104.40 120.60 

100 101.00 76.80 138.40 105.40 

LSD 0.05 20.71 11.96 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 90.50 127.60 111.70 109.90 

3 101.50 116.60 86.60 101.60 

6 109.50 118.70 104.90 111.00 

LSD 0.05 11.96 6.90 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 102.10 124.40 79.10 101.90 

50 107.00 151.70 98.70 119.10 

100 92.40 86.80 125.50 101.60 

LSD 0.05 11.96 6.90 

hssTcz us vuzdyyu{i 

y{esdzT 

100.50 120.90 101.10 

LSD 0.05 6.90 

 

 

 

 

 

2-  x� }Tushz us yhuuzy rs:r  
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      edheT  us 2 yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut 

zhT  x� }Tushz us zhT yhuuzs ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us t ds.m 
-1 

T~cTeeT  ut zhT d|TxdsT  x� }Tushz us zhT yhuuz ut zhT T~vTxuiTtzde yTdyut  }huch diu{tzT  zu 

t s 2 s  }hueT zhT zxTdziTtz }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 }dy xTcux T  s ds.m 
-1 

 TcxTdyT  ut xdzT  xTdchuts  asa  ss  

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT d|TxdsT  x� 

}Tushz us zhT yhuuzy  dy zhT {xTd zxTdziTtz }dy su|Tt dz d cutcTtzxdzuut us  2 iss w 
-1 
hd  

zhT hushTyz xdzT us 6as   s  }hueT zhT zxTdziTtz xTcux T  {xTd dz d cutcTtzxdzuut us a22 

iss wuzTx 
-1 
 TcxTdyT ut zhT d|TxdsT  x� }Tushz us zhT yhuuz  xTdchuts  2st2 ss  

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT d|TxdsT  x� }Tushz us zhT yhuuzy  dy zhT zxTdziTtz }dy su|Tt dz d 

cutcTtzxdzuut us  2 iss wuzTx 
-1 

  zhT hushTyz d|TxdsT  x� }Tushz us yhuuzy xTdchT  t s   

sxdiy cuivdxT  zu vedtzy zxTdzT  }uzh d cutcTtzxdzuut us a22 iss w 
-1 

  }huch sd|T zhT 

eu}Tyz d|TxdsT  x� }Tushz us zhT yhuuz  xTdchuts  2stt sxdiys  

 

ehT xTy{ezy us zhT huedzTxde utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd ut zhT 

d|TxdsT  x� }Tushz us zhT yhuuzy }TxT deyu yhu}t  dy zhT vedtzy zxTdzT  }uzh ydez yzxTyy 

xTcux T  t ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us  2 iss wuzTx 

-1 
hd  zhT hushTyz d|TxdsT 

 x� }Tushz us zhT yhuuzy  }huch diu{tzT  zu ats22 sxdiy  cuivdxT  zu zhT eu}Tyz 

d|TxdsT  x� }Tushz us zhT yhuuzy  }huch xTdchT   2sta sxdiy sux vedtzy zxTdzT  }uzh ydez 

yzxTyy dz d cutcTtzxdzuut us a ds.m 
- 

a dt  {xTd dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT  {de utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us t 

ds.m 
-1 
}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
diu{tzT  zu aas6a s  

cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy  2s t s sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us 2 ds.m 
-1 
}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us  2 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 
-1 
ehT hushTyz d|TxdsT  x� }Tushz us 

zhT yhuuzy }dy a22s2a sxdiy  cuivdxT  zu zhT eu}Tyz d|TxdsT  x� }Tushz us zhT yhuuzy  

}huch xTdchT  2 s   sxdiy  sux vedtzy zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us 2 iss w 
-a 

dt  
vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
. 

 

ds.m 
-1 and urea at a concentration of 50 mg 

}TxT  uyzuts{uyhT  s w 
-1 
dt  vuzdyyu{i y{esdzT dz d 
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cutcTtzxdzuut us  2 iss w 
-1 
}uzh zhT hushTyz xdzT us  x� }Tushz us yhuuzy  }huch 

diu{tzT  zu a2ts22 s  cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy 22st2 s sux vedtzy zxTdzT  

}uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 

dt  {xTd dz d cutcTtzxdzuut us a22 iss w 
-1 

dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

 

 

 

 

 

 

 

edheT  us 2 ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT  x� }Tushz us 

i�xzeT yhuuzys  

 

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw  ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 44.38 70.51 42.94 52.61 

50 77.09 80.98 60.84 72.97 

100 32.63 54.44 74.87 53.98 

 

3 

0 62.46 56.03 41.60 53.36 

50 44.74 83.94 37.32 55.33 

100 52.67 35.30 52.96 46.98 

 

6 

0 91.89 74.90 33.95 66.91 

50 64.41 136.02 57.67 86.03 

100 55.49 34.22 80.82 56.85 

LSD 0.05 14.602 8.430 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 51.36 68.64 59.55 59.85 

3 53.29 58.42 43.96 51.89 

6 70.06 81.71 57.48 69.93 

LSD 0.05 8.430 4.867 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 
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0 66.24 67.15 39.49 57.63 

50 62.08 100.31 51.94 71.44 

100 46.93 41.32 69.55 52.60 

 8.430 4.867 

hssTcz us vuzdyyu{i 

y{esdzT 

58.42 69.59 53.66 

LSD 0.05 4.867 

 

 

 

 

 

 

 

 

2- tTxcTtzdsT utcxTdyT ut vedtz sxu}zh :rge  

      edheT  us 2 yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut 

zhT vTxcTtzdsT us utcxTdyT ut vedtz sxu}zhs ehT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut 

us t ds.m 
-1 excelled 

ut zhT xdzT us vTxcTtzdsT utcxTdyT ut vedtz sxu}zh ut zhT T~vTxuiTtzde yTdyut  

}huch diu{tzT  zu  ts62g  }hueT zhT zxTdziTtz xTcux T  vuzh ydez yzxTyy dz d cutcTtzxdzuut us a 

ds.m 
-1 

  zhT xdzT  TcxTdyT  h� 26s62gs  

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT d|TxdsT 

vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  su|Tt zhT {xTd zxTdziTtz dz d cutcTtzxdzuut us a22 

iss w 
-1 
hd  zhT hushTyz xdzT us  2s22g  }hueT zhT {xTd zxTdziTtz xTcux T  d cutcTtzxdzuut 

us 2 iss w 
-1 

 TcxTdyT  zhT vTxcTtzdsT xdzT us utcxTdyT ut vedtz sxu}zh  xTdchuts 2 sa2gs  

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT d|TxdsT vTxcTtzdsT utcxTdyT ut vedtz sxu}zh }hTt zhT zxTdziTtz }dy 

su|Tt dz d cutcTtzxdzuut us a22 iss w 
-1 

hd  zhT hushTyz vTxcTtzdsT utcxTdyT ut vedtz 

sxu}zh  xTdchuts   s 2g cuivdxT  zu vedtzy zxTdzT  }uzh d cutcTtzxdzuut us 2 iss w 
-1 
  

}huch sd|T dt d|TxdsT xuuz eTtszh us 2as 2gs  

 

ehT xTy{ezy us zhT  {de utzTxdczuut hTz}TTt zhT z}u sdczuxy ydez yzxTyy dt  {xTd yhu}T  d 

vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  dy vedtzy zxTdzT  }uzh ydez yzxTyy xTcux T  t ds.m 
-1 and 
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urea at a 
concentration us a22 iss w 

-1 
hd  zhT hushTyz xdzT us vTxcTtzdsT utcxTdyT ut vedtz 

sxu}zh  }huch xTdchT  62s22g  cuivdxT  zu zhT eu}Tyz xdzT us vTxcTtzdsT utcxTdyT ut 

sxu}zh  }huch xTdchT  2as22g sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a 

ds.m 
- 

a dt  {xTd dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT huedzTxde utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 

t ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
dt  xTdchT  t s22g 

cuivdxT  zu zhT eu}Tyz xdzT us 22sa2 sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut 

us a ds.m 
-1. 

vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us a22 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 
-1 
ehT hushTyz xdzT us vTxcTtzdsT 

utcxTdyT ut vedtz sxu}zh xTdchT  tast2g cuivdxT  zu zhT cuivdxuyut vedtzy  }hueT zhT 

eu}Tyz xdzT us vTxcTtzdsT utcxTdyT ut vedtz sxu}zh xTdchT  2as 2g sux zhT cuivdxuyut 

vedtzys  

 

ds.m 
-1 and urea at a concentration of 100 mg 

}TxT  uyzuts{uyhT  s w 
-1 

dt  vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us a22 iss w 
-1 
}uzh zhT hushTyz xdzT us vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  

}huch diu{tzT  zu a2s 2g  cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy ats62g sux vedtzy 

zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 

dt  {xTd dz d cutcTtzxdzuut us 2 iss 

w 
-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 

-1 
. 

 

 

 

edheT  us 2: ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT vTxcTtzdsT 

utcxTdyT ut vedtz sxu}zh us i�xzeT vedtzys  

 

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 16.70 29.20 38.10 28.00 

50 41.90 41.50 36.60 40.00 

100 37.80 47.50 49.70 45.00 

 

3 

0 44.90 52.10 39.90 45.60 

50 27.00 48.50 34.30 36.60 
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100 37.80 43.10 52.60 44.50 

 

6 

0 34.10 48.40 48.40 43.70 

50 48.10 58.60 62.10 56.30 

100 57.00 70.60 82.50 70.00 

LSD 0.05 16.92 9.77 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 32.10 39.40 41.50 37.70 

3 36.50 47.90 42.30 42.20 

6 46.40 59.20 64.30 56.70 

LSD 0.05 9.77 5.64 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 31.90 43.20 42.10 39.10 

50 39.00 49.60 44.40 44.30 

100 44.20 53.70 61.60 53.20 

LSD 0.05 9.77 5.64 

hssTcz us vuzdyyu{i 

y{esdzT 

38.40 48.80 49.40 

LSD 0.05 5.64 

 

 

 

 

 

 

 

 

  -  uuz eTtszh rci:r  

edheT  us   yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut zhT 

xuuz eTtszh zxduzs ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 ds.m 
-1 excelled 

ut zhT 

T~vTxuiTtzde yTdyut  }huch xTdchT   tsa  ci  }hueT zhT zxTdziTtz }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us a ds.m 
-1 recorded 

d  TcxTdyTs ct d|TxdsT  uz xTdchT   2s6t cis  
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ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT xdzT us xuuz 

eTtszh  dy zhT� }TxT zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us 2 iss w 
-1 
hd  zhT hushTyz xdzT 

us  as a ci  }hueT zhT zxTdziTtz xTcux T  {xTd dz d cutcTtzxdzuut us  2 iss w 
-1 
 TcxTdyT  

zhT d|TxdsT xuuz eTtszh  xTdchuts  2s6a cis  

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT d|TxdsT xuuz eTtszh  dy zhT zxTdziTtz }dy su|Tt dz d cutcTtzxdzuut us 2 

iss w 
-1 

  zhT hushTyz d|TxdsT xuuz eTtszh xTdchT   6sta ci cuivdxT  zu vedtzy zxTdzT  

}uzh d cutcTtzxdzuut us  2 iss w 
-1 

  }huch sd|T zhT d|TxdsT xuuz eTtszh dy  2s2  cis  

 

ehT xTy{ezy us zhT huedzTxde utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd ut zhT 

d|TxdsT xuuz eTtszh }TxT deyu yhu}t  dy zhT vedtzy zxTdzT  }uzh ydez yzxTyy xTcux T  t ds.m 

- 
1 
dt  {xTd dz d cutcTtzxdzuut us 2 iss w 

-1 
hd  zhT hushTyz d|TxdsT xuuz eTtszh  }huch 

xTdchT  t2s22 ci  cuivdxT  zu zhT eu}Tyz d|TxdsT xuuz eTtszh  }huch xTdchT    s6  ci 

sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 
dt  {xTd dz d 

cutcTtzxdzuut us a22 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT huedzTxde utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 

2 ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
xTdchT  t2s26 ci 

cuivdxT  zu zhT eu}Tyz xdzT us   saa ci sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us a ds.m 
-1. 

vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 
-1 

. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us 2 is }dy xTcux T s w 
-1 
}uzh 

vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 
-1 
ehT hushTyz xuuz eTtszh xdzT xTdchT  

t sa  ci  cuivdxT  zu zhT eu}Tyz xuuz eTtszh xdzT  }huch xTdchT   2s t ci  sux vedtzy 

zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us  2 iss w 
-a dt  

vuzdyyu{i y{esdzT dz d cutcTtzxdzuut 

us a22 iss w 
-1 

. 

 

ds.m 
-1 with urea at a concentration of 0 mg 

}TxT  uyzuts{uyhT  s w 
-1 
dt  vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us a22 iss w 
-1 
}uzh zhT hushTyz xdzT us xuuz eTtszh  }huch }dy 62s62 ci  

cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy  2st6 ci  sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us t ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us  2 iss w 

-1 
dt  vuzdyyu{i y{esdzT 

dz d cutcTtzxdzuut us a22 iss w 
-1 

. 
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edheT  us   ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT xuuz eTtszh 

chdxdczTxuyzuc us i�xzeT vedtzy 

 

 

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 61.47 45.70 56.27 54.48 

50 66.33 53.40 51.47 57.07 

100 56.47 48.23 44.53 49.74 

 

3 

0 49.73 55.73 70.73 58.73 

50 47.73 43.73 60.73 50.73 

100 66.73 58.73 57.73 61.07 

 

6 

0 60.67 55.67 70.67 62.33 

50 55.67 63.67 40.67 53.33 

100 53.67 46.67 56.33 52.22 

LSD 0.05 8.055 4.650 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 61.42 49.11 50.76 53.76 

3 54.73 52.73 63.07 56.84 

6 56.67 55.33 55.89 55.96 

LSD 0.05 4.650 2.685 

ytzTxsTxTtcT TssTcz  

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 57.29 52.37 65.89 58.51 

50 56.58 53.60 50.96 53.71 

100 58.96 51.21 52.87 54.34 

LSD 0.05 4.650 2.685 

hssTcz us vuzdyyu{i 

y{esdzT 

57.61 52.39 56.57 

LSD 0.05 2.685 
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  -  xTyh }Tushz us zhT xuuz zuzde rs:r  

edheT  us   yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut zhT 

sxTyh }Tushz us zhT xuuz y�yzTis ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us t ds.m 
-1 

T~cTeeT  ut zhT d|TxdsT sxTyh }Tushz us zhT xuuz y�yzTi ut zhT T~vTxuiTtzde yTdyut  }huch 

diu{tzT  zu tts62 s  }hueT zhT zxTdziTtz }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 }dy xTcux T  s

ds.m 
-1 
 TcxTdyT ut zhT d|TxdsT sxTyh }Tushz us zhT xuuz y�yzTi  xTdchuts  2s6  sxdiys  

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT sxTyh }Tushz us 

zhT xuuz y�yzTi  su|Tt zhT {xTd zxTdziTtz dz d cutcTtzxdzuut us 2 iss w 
-1 
hd  zhT hushTyz 

xdzT us tas22 s  }hueT zhT {xTd zxTdziTtz xTcux T  d cutcTtzxdzuut us a22 iss wuzTx 
-1 

 TcxTdyT ut zhT d|TxdsT sxTyh }Tushz us zhT xuuz y�yzTi  xTdchuts  2sa  sxdiys  

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT d|TxdsT sxTyh }Tushz us zhT xuuz y�yzTi  dy zhT zxTdziTtz }dy su|Tt dz d 

cutcTtzxdzuut us a22 iss w 
-1 

  zhT hushTyz d|TxdsT sxTyh }Tushz us zhT xuuz y�yzTi 

xTdchT  t2s2a sxdiy cuivdxT  zu vedtzy zxTdzT  }uzh d cutcTtzxdzuut us 2 iss w 
-1 

  }huch 

xTy{ezT  ut d  TcxTdyT ut zhT d|TxdsT sxTyh xuuz }Tushz  xTdchuts  as 6 ss  

 

ehT xTy{ezy us zhT hutdx� utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd }TxT deyu 

yhu}t ut zhT vTxcTtzdsT us sxTyh }Tushz us zhT xuuz y�yzTi  dy zhT vedtzy zxTdzT  }uzh ydez 

yzxTyy xTcux T  t ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us 2 iss w 

-1 
ehT hushTyz d|TxdsT 

sxTyh }Tushz us zhT xuuz y�yzTi  }huch xTdchT  a6s   sxdiy  cuivdxT  zu zhT eu}Tyz 

d|TxdsT sxTyh }Tushz us zhT xuuz y�yzTi  }huch xTdchT   2s26 sxdiy sux vedtzy zxTdzT  

}uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 ds.m 
-1 

dt  {xTd dz d cutcTtzxdzuut us a22 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT huedzTxde utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a 

ds.m 
-1 
}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
diu{tzT  zu 62s22 s  



University of Thi-Qar Journal of agricultural research 

Thi-Qar Journal of agricultural research 

ISSN Onlin:2708-9347, ISSN Print: 2708-9339  Volume 13, Issue 1 (2024) PP 268-294 

https://jam.utq.edu.iq/index.php/main            

 

Page 283    
  
  

UTJagr This is an open access article under the CC-BY-NC-SA license (https://creativecommons.org/licenses/by-nc-sa/4.0/ 
)  

cuivdxT  zu zhT eu}Tyz xdzT us 2 sa2 s sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut 

us 2 ds.m 
-1 
}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 

-1 
. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us  2 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss ehT hushTyz xdzT us euzTx 
-1 
}dy 62s   

s  cuivdxT  zu zhT eu}Tyz xdzT us sxTyh }Tushz us zhT xuuz y�yzTi  }huch }dy 26st6 s  sux 

vedtzy zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us  2 iss w 
-a dt  

vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us  2 iss w 
-1 

. 

 

ds.m 
-1 with urea at a concentration of 50 mg 

}TxT chdxdczTxu�T  s w 
-1 
dt  vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us a22 iss w 
-1 
}uzh zhT hushTyz xdzT us sxTyh }Tushz us zhT xuuz y�yzTi  

}huch diu{tzT  zu a2asa2 s  cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy 22s 2 s  sux vedtzy 

zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us 2 iss 

w 
-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 

-1 
. 

 

 

 

 

 

 

 

edheT  us   ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT sxTyh }Tushz us zhT xuuz 

y�yzTi us i�xzeT vedtzy 

 

 

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 42.80 52.60 39.83 45.08 

50 60.43 43.40 121.13 74.99 

100 35.53 74.10 58.13 55.92 

 

3 

0 20.93 80.27 50.27 50.49 

50 47.27 33.27 40.93 40.49 

100 39.27 26.27 55.27 40.27 

 

6 

0 90.33 82.33 89.67 87.44 

50 47.33 36.33 58.27 47.31 
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100 52.33 87.33 56.33 65.33 

LSD 0.05 7.284 4.205 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 46.26 56.70 73.03 58.66 

3 35.82 46.60 48.82 43.75 

6 63.33 68.67 68.09 66.70 

LSD 0.05 4.205 2.428 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 51.36 71.73 59.92 61.00 

50 51.68 37.67 73.44 54.84 

100 42.38 62.57 56.58 53.84 

LSD 0.05 4.205 2.428 

hssTcz us vuzdyyu{i 

y{esdzT 

48.47 57.32 63.31 

LSD 0.05 2.428 

 

 

 

 

 

 

 

 

t -  x� }Tushz us zhT xuuz y�yzTi rs:r  

edheT  us t yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut zhT 

 x� }Tushz us zhT xuuz y�yzTis ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us t ds.m 
-1 

excelled 
ut zhT d|TxdsT  x� }Tushz us zhT xuuz y�yzTi ut zhT T~vTxuiTtzde yTdyut  }huch diu{tzT  

zu 2 s 2 s  }hueT zhT zxTdziTtz }uzh ydez yzxTyy xTcux T  dz d cutcTtzxdzuut us 2 ds.m 
-1 
 TcxTdyT  

ut xdzT  xTdchuts aasa2 ss  

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT d|TxdsT  x� 
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}Tushz us zhT xuuz y�yzTi  dy uz sd|T d {xTd zxTdziTtz dz d cutcTtzxdzuut us 2 iss w 
-1 
hd  

zhT hushTyz xdzT us 22s22 s  }hueT zhT zxTdziTtz xTcux T  {xTd dz d cutcTtzxdzuut us a22 

iss w 
-1 

 TcxTdyT  zhT d|TxdsT  x� }Tushz us zhT xuuz y�yzTi  xTdchuts 2as 2 ss  

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT d|TxdsT  x� }Tushz us zhT xuuz y�yzTi  dy zhT zxTdziTtz }dy su|Tt dz d 

cutcTtzxdzuut us a22 iss wuzTx 
-1 

  zhT hushTyz d|TxdsT  x� }Tushz us zhT xuuz y�yzTi  

xTdchuts 2 sta sxdiy  cuivdxT  zu vedtzy zxTdzT  }uzh d cutcTtzxdzuut us 2 iss w 
-1 
  

}huch sd|T zhT d|TxdsT  x� }Tushz us zhT xuuz y�yzTi dy 22s   ss  

 

ehT xTy{ezy us zhT hutdx� utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd ut zhT  x� 

}Tushz us zhT xuuz y�yzTi }TxT deyu yhu}t  dy zhT vedtzy zxTdzT  }uzh ydez yzxTyy xTcux T  

a ds.m 
-1 and urea at a 

concentration us  2 iss w 
-1 
ehT hushTyz d|TxdsT  x� }Tushz us zhT xuuz 

y�yzTi  }huch xTdchT  22st6 sxdiy  cuivdxT  zu zhT eu}Tyz d|TxdsT  x� }Tushz us zhT 

xuuz y�yzTi  }huch xTdchT  ats6  sxdiy sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us t ds.m 
-1 

dt  {xTd dz d cutcTtzxdzuut us  2 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT huedzTxde utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 

a ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
  }huch diu{tzT  zu 

22sa  s  cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy a s6a s sux vedtzy zxTdzT  }uzh ydez yzxTyy 

dz d cutcTtzxdzuut us 2 ds.m 
-1. 

vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us  2 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss ehT hushTyz xdzT us euzTx 
-1 
}dy 2 s 2 

s  cuivdxT  zu zhT eu}Tyz xdzT us  x� }Tushz us zhT xuuz y�yzTi  }huch }dy ats2a s  sux 

vedtzy zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us  2 iss w 
-a dt  

vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us  2 iss w 
-1 

. 

 

ds.m 
-1 with urea at a concentration of 50 mg 

}TxT chdxdczTxu�T  s w 
-1 
dt  vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us a22 iss w 
-1 
}uzh zhT hushTyz xdzT us  x� }Tushz us zhT xuuz y�yzTi  

}huch diu{tzT  zu  2s 2 s  cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy ast2 s sux vedtzy 

zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us 2 iss 

w 
-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 

-1 
. 
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edheT  us t ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT  x� }Tushz us zhT xuuz 

y�yzTi us i�xzeT vedtzy  

 

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 15.67 25.53 17.23 19.48 

50 26.03 18.07 53.90 32.67 

100 13.90 22.50 19.30 18.57 

 

3 

0 8.60 34.73 17.97 20.43 

50 21.97 17.97 17.60 19.18 

100 16.57 11.97 22.00 16.84 

 

6 

0 42.07 25.07 20.40 29.18 

50 20.07 13.10 17.07 16.74 

100 24.07 30.73 36.07 30.29 

LSD 0.05 7.403 4.274 

    

  

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 18.53 22.03 30.14 23.57 

3 15.71 21.56 19.19 18.82 

6 28.73 22.97 24.51 25.40 

LSD 0.05 4.274 2.468 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 22.11 28.44 18.53 23.03 

50 22.69 16.38 29.52 22.86 

100 18.18 21.73 25.79 21.90 

LSD 0.05 4.274 NC 

hssTcz us vuzdyyu{i 

y{esdzT 

20.99 22.19 24.61 

LSD 0.05 2.468 
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6 _txueutT cutcTtzxdzuut ut vedtz eTd|Ty  egsssi 
-1 

) : 

      edheT  us 6 yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut 

zhT chdxdczTx us vxueutT cutcTtzxdzuuts ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 2 

ds.m 
-1 excelled 

ut zhT d|TxdsT cutcTtzxdzuut us vxueutT ut zhT T~vTxuiTtzde yTdyut  }huch diu{tzT  

zu a6s6t iucxusss 
-1 

  }hueT zhT zxTdziTtz }uzh ydez yzxTyy xTcux T  dz d cutcTtzxdzuut t ds.m 
-1 

 TcxTdyT  ut xdzT  xTdchuts as a iucxu si 
-1 

. 

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT vxueutT 

cutcTtzxdzuut xdzT  dy zhT {xTd zxTdziTtz sd|T d cutcTtzxdzuut us a22 iss w 
-1 
hd  zhT 

hushTyz xdzT us a6s   gsss 
-1 

  }hueT zhT zxTdziTtz xTcux T  {xTd dz d cutcTtzxdzuut us  2 

iss w 
-1 

 TcxTdyT  zhT vxueutT cutcTtzxdzuut xdzT  xTdchuts a2st  iucxusss 
-1 

. 

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT vxueutT cutcTtzxdzuut xdzT  dy zhT zxTdziTtz sd|T d cutcTtzxdzuut us a22 

iss w 
-1, 

zhT hushTyz vxueutT cutcTtzxdzuut xTdchT  aas26 iucxusss 
-1 
cuivdxT  zu vedtzy 

zxTdzT  }uzh d cutcTtzxdzuut us  2 iss w 
-1 

  }huch sd|T zhT d|TxdsT vxueutT cutcTtzxdzuut 

dy as   iucxusss 
-1 

. 

 

ehT xTy{ezy us zhT huedzTxde utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd ut zhT 

cutcTtzxdzuut us vxueutT }TxT deyu yhu}t  dy zhT vedtzy zxTdzT  }uzh ydez yzxTyy xTcux T  a 

ds.m 
-1 and urea at a 

concentration us a22 iss w 
-1 
ehT hushTyz xdzT us vxueutT cutcTtzxdzuut 

xTdchT  2asa  iucxusss 
-1 

  cuivdxT  zu zhT eu}Tyz xdzT us vxueutT cutcTtzxdzuut  }huch 

xTdchT   s 2 iucxusss 
-1 
sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 

-1 

dt  {xTd dz d cutcTtzxdzuut us 2 iss w 
-1 

. 

 

huzhTx zhT TssTcz us zhT huedzTxde utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 

2 ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us a22 iss w 

-1 
dt  xTdchT  22s2  

gsss 
-1 
cuivdxT  zu zhT eu}Tyz xdzT us  sa2 gsss 

-1 
sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us a ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 

y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us a22 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 
-1 
hd  zhT hushTyz xdzT us 2 s a gsss 

-

1 
cuivdxT  zu zhT eu}Tyz xdzT us tstt gsss 

-1 
sux vedtzy zxTdzT  }uzh {xTd dz d cutcTtzxdzuut 

us  2 iss w 
-a dt  

vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 
-1 

. 
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ds.m 
-1 with urea at a concentration of 100 mg 

}TxT  uyzuts{uyhT  s w 
-1 
dt  vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us 2 iss w 
-1 
}uzh zhT hushTyz xdzT us vxueutT cutcTtzxdzuut  }huch 

diu{tzT  zu t2s 2 iucxusss 
-1, 

cuivdxT  zu zhT eu}Tyz xdzT  }huch }dy 2s   iucxusss 
-1 

sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 
dt  {xTd dz d 

cutcTtzxdzuut us  2 iss w 
-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
. 

 

edheT  us 6 ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT chdxdczTx us 

vxueutT cutcTtzxdzuut ut yeudy eTd|Ty 

 

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 1.35 11.44 0.76 4.52 

50 0.63 0.59 51.24 17.49 

100 63.92 5.36 17.40 28.89 

 

3 

0 11.82 12.16 49.68 24.56 

50 8.45 16.13 9.54 11.37 

100 32.61 8.49 10.94 17.35 

 

6 

0 8.32 9.46 10.64 9.47 

50 10.90 10.52 6.25 9.22 

100 7.01 6.42 6.16 6.53 

LSD 0.05 1.2376 0.7145 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 21.96 5.80 23.13 16.96 

3 17.63 12.26 23.39 17.76 

6 8.74 8.80 7.68 8.41 

LSD 0.05 0.7145 0.4125 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 7.16 11.02 20.36 12.85 

50 6.66 9.08 22.34 12.69 

100 34.51 6.76 11.50 17.59 

LSD 0.05 0.7145 0.4125 

hssTcz us vuzdyyu{i 

y{esdzT 

16.11 8.95 18.07 

LSD 0.05 0.4125 
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a-  dxhuh� xdzT cutzTtz ut eTd|Ty  eiss a22 s 
-1 

 x� }Tushz r : 

      edheT  us a yhu}y zhT yustusucdtz TssTcz us zhT zhxTT yz{ � sdczuxy dt  zhTux utzTxdczuuty ut 

zhT chdxdczTx us cdxhuh� xdzT cutzTtzs ys zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us t 

ds.m 
-1 excelled 

ut zhT d|TxdsT cdxhuh� xdzT cutzTtz ut zhT T~vTxuiTtzde yTdyut  }huch diu{tzT  zu 

a66sa2 iss a22 si 
-a 

  }hueT zxTdziTtz }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 recorded 

d 

 TcxTdyT ut zhT xdzT  xTdchuts a  s 2 iss a22 si 
-1 

. 

 

ehT ydiT zdheT deyu yhu}T  zhT TssTcz us vedtzy zxTdzT  }uzh {xTd ut zhT d|TxdsT 

cdxhuh� xdzT cutzTtz  dy uz sd|T zhT {xTd zxTdziTtz dz d cutcTtzxdzuut us a22 iss w 
-1, 
zhT 

hushTyz xdzT xTdchT  a6 st iss a22 si 
-1 

  }hueT zhT zxTdziTtz xTcux T  {xTd dz d 

cutcTtzxdzuut us 2 iss euzTx 
-1 

  d  TcxTdyT ut zhT d|TxdsT cdxhuh� xdzT cutzTtz  xTdchuts 

at2sa iss a22 si 
-1 

. 

 

ty sux zhT TssTcz us yvxd�uts }uzh vuzdyyu{i y{esdzT  zhT xTy{ezy us zhT ydiT zdheT yhu}T  

zhT TssTcz ut zhT d|TxdsT cdxhuh� xdzT cutzTtz  dy uz sd|T zhT zxTdziTtz dz d cutcTtzxdzuut 

us 2 iss wuzTx 
-1, 

zhT hushTyz xdzT us cdxhuh� xdzT cutzTtz xTdchT  a6 s62 iss a22 si 
-1 

cuivdxT  zu zxTdzT  vedtzy dz d cutcTtzxdzuut us  2 iss w 
-1 

  }huch sd|T zhT d|TxdsT 

cdxhuh� xdzT cutzTtz dy at2s22s  

 

ehT xTy{ezy us zhT hutdx� utzTxdczuut hTz}TTt zhT sdczuxy us ydez yzxTyy dt  {xTd ut zTxiy us 

cdxhuh� xdzT cutzTtz }TxT deyu yhu}t  dy zhT vedtzy zxTdzT  }uzh ydez yzxTyy xTcux T  2 

ds.m - 
1 
dt  {xTd dz d cutcTtzxdzuut us a22 iss wuzTx 

-1 
hd  zhT hushTyz cdxhuh� xdzT 

cutzTtz  xTdchuts aa s 2 iss a22 s 
-1 
cuivdxT  zu zhT eu}Tyz d|TxdsT cdxhuh� xdzT 

cutzTtz  }huch diu{tzT  zu a 6st2 iss a22 si 
-1 
sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us a ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us  2 iss w 

-1 
. 

 

huzhTx zhT TssTcz us zhT huedzTxde utzTxdczuut hTz}TTt zhT z}u sdczuxy us ydez yzxTyy dt  

vuzdyyu{i y{esdzT ut zhuy zxduz sd|T zhT vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 

t ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 

-1 
}dy aaas22  }hueT zhT 

eu}Tyz xdzT }dy a  s22 iss a22 s 
-1 

sux vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us 

a ds.m 
-1 
vuzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
. 

 

ty sux zhT hutdx� utzTxdczuut hTz}TTt zxTdziTtz }uzh {xTd dt  yvxd�uts }uzh vuzdyyu{i 
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y{esdzT ut zhuy cdyT  zxTdziTtz }uzh {xTd dz d cutcTtzxdzuut us a22 is }dy xTcux T s w 
-1 

}uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 2 iss w 
-1 
hd  zhT hushTyz xdzT  xTdchuts 

aa2sa2 iss a22 si 
-1

  uivdxT  zu zhT eu}Tyz xdzT us a as22 iss a22 s 
-1 
sux vedtzy 

zxTdzT  }uzh {xTd dz d cutcTtzxdzuut us  2 iss w 
-a dt  

vuzdyyu{i y{esdzT dz d cutcTtzxdzuut 

us  2 iss w 
-1 

. 

 

ds.m 
-1 and urea at a concentration of 50 mg 

}TxT  uyzuts{uyhT  s w 
-1 
dt  vuzdyyu{i y{esdzT dz d 

cutcTtzxdzuut us 2 is sw 
-1 
}uzh zhT hushTyz xdzT us cdxhuh� xdzT cutzTtz  }huch diu{tzT  

zu 222sa2 iss a22 si 
-1

  uivdxT  }uzh zhT eu}Tyz xdzT  uz }dy a22s 2 iss a22 si 
-1

  ux 

vedtzy zxTdzT  }uzh ydez yzxTyy dz d cutcTtzxdzuut us a ds.m 
-1 
dt  {xTd dz d cutcTtzxdzuut us 

 2 is sw 
-1 
dt  vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us  2 iss w 

-1 
. 

 

edheT  us a ehT TssTcz us ydez yzxTyy  {xTd  dt  vuzdyyu{i y{esdzT ut zhT cdxhuh� xdzT 

cutzTtz us yeudy eTd|Tys  

 dez yzxTyy 

ds.m 
-1

 

txTd 

isnw 

tuzdyyu{i y{esdzT isnw ytzTxdczuut 

TssTcz us 

{xTd dt  ydez 

yzxTyy 

0 50 100 

1 0 163.70 156.30 140.20 153.40 

50 149.50 132.40 161.00 147.60 

100 179.10 147.00 161.50 162.50 

 

3 

0 174.50 162.50 161.50 166.20 

50 180.30 167.60 165.20 171.10 

100 181.80 194.20 180.50 185.50 

 

6 

0 161.40 171.00 174.00 168.80 

50 202.80 174.50 174.40 183.90 

100 179.4 163.30 193.30 178.70 

LSD 0.05 19.88 11.48 

ytzTxsTxTtcT TssTcz hssTcz us 

ydez yzxTyy  dez yzxTyy tuzdyyu{i y{esdzT 

 

0 50 100 

1 164.10 145.20 154.30 154.50 

3 178.90 174.80 169.10 174.30 

6 181.20 169.60 180.60 177.10 

LSD 0.05 11.48 6.63 

ytzTxsTxTtcT TssTcz 

txTd tuzdyyu{i y{esdzT hssTcz us 

{xTd 0 50 100 

0 166.50 163.20 158.60 162.80 
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50 177.50 158.20 166.90 167.50 

100 180.10 168.20 178.40 175.60 

LSD 0.05 11.48 6.63 

hssTcz us vuzdyyu{i 

y{esdzT 

174.70 163.20 168.00 

LSD 0.05 6.63 

 

 

 

 

 

 

 

 uyc{yyuut :  

 xui edheTy ra  2  2     te  uz }dy yhu}t zhdz zhT TssTcz us ydez yzxTyy ut zhT chdxdczTxuyzucy us zhT 

sxTyh dt   x� }Tushz us zhT yhuuz  zhT vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  zhT sxTyh dt   x� 

}Tushz us zhT xuuz y�yzTi  dt  zhT cdxhuh� xdzT cutzTtz  }hTxT zhT zxTdziTtz }dy y{vTxuux zu t 

ds.m. 
-1 
tz d xdzT ut zhT xdzT us zhT vxT|uu{y chdxdczTxuyzucy  dt  zhT xTdyut id� hT  {T zu zhT 

utcxTdyT  xTeTdyT us vuzdyyu{i ut zhT yuue  }huch eTd y zu utcxTdyT  dhyuxvzuut h� zhT vedtz  dy uz 

}dy su{t  zhdz zhT sxTdzTx zhT ydeutuz� us zhT uxxusdzuut }dzTx  zhT sxTdzTx zhT xTeTdyT us vuzdyyu{i 

ut zhT yuue  e Al-Kubissi and Al-Hadethi   22a sr  

ty sux zhT xTy{ezy us zdheTy r   6e  zhT� yhu}T  zhT y{vTxuuxuz� us zxTdziTtz }uzh ydez yzxTyy dz d 

cutcTtzxdzuut us 2 ds.m 
-1 

ut zhT xdzT us xuuz eTtszh dt  vxueutT cutzTtzs ehuy id� hT  {T zu zhT 

d|duedhueuz� us vuzdyyu{i  }huch hTevy zhT vedtz xuuzy zu sxu} dt  yzui{edzTy zhT vedtz cTeey zu 

 u|u T e s Nasralla et al., 2016 ). 

ty sux zhT zxTdziTtz }uzh {xTd  edheT  us r2  6  ae yhu}y zhdz zhT {xTd zxTdziTtz dz d 

cutcTtzxdzuut us a22 isnw T~cTeeT  ut zhT xdzT us chdxdczTxuyzucy us zhT vTxcTtzdsT utcxTdyT ut 

vedtz sxu}zh dt  zhT cutzTtz us vxueutT dt  dcdxhuh� xdzTys ehT xTdyut id� hT zhdz chTiucde 

sTxzueu�Txy yzui{edzT vedtz sxu}zh zhxu{sh zhT xueT  uzxusTt ut vxuzTut y�tzhTyuy dt  utcxTdyTy 

iTxuyzTidzuc dczu|uz�  e Farahat et al., 22a   r}huch uy cutyuyzTtz }uzh zhT xTy{ezy us  e Al-Taher et 

al. e2222 rut vd{eu}tud vedtzys  

edheTy ea  2 ryhu}T  zhdz {xTd zxTdziTtz dz d cutcTtzxdzuut us  2 isnw }dy y{vTxuux zu zhT 

d|TxdsT chdxdczTxuyzucy us zhT sxTyh }Tushz us zhT yhuuz dt  zhT  x� }Tushz us zhT yhuuzs ehT 

xTdyut id� hT zhT xueT us tuzxusTt ut utcxTdyuts iTzdhueuc vxucTyyTy dt  dt utcxTdyT ut  x� 
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idzzTx xdzTy dy d xTy{ez us zhT utcxTdyT ut xTyvuxdzux� dczu|uz�s thyuxvzuut us }dzTx dt  t{zxuTtzy 

dt  vhuzuy�tzhTyuy vxucTyyTy dxT ut|TyzT  ut zhT vxu {czuut us  x� idzzTx  e Farahat et al., 2014). 

ty edheTy       dt  t yhu}T   zhTxT }dy tu TssTcz us {xTd zxTdziTtz ut zhT d|TxdsT xuuz eTtszh 

chdxdczTxuyzucy dt  zhT sxTyh dt   x� }Tushz us zhT xuuz y�yzTis  

ty sux zhT vuzdyyu{i y{evhdzT zxTdziTtz  zdheTy r2     t  6e yhu}T  zhdz zhT vuzdyyu{i y{evhdzT 

zxTdziTtz dz d cutcTtzxdzuut us a22 isnw uy y{vTxuux zu zhT d|TxdsT chdxdczTxuyzucy us zhT 

vTxcTtzdsT utcxTdyT ut vedtz sxu}zh  sxTyh dt   x� }Tushz us zhT xuuz y�yzTi  dt  vxueutT cutzTtzs 

ehT xTdyut id� hT zhdz uzy dh{t dtcT tuzdyyu{i  ut y{ssucuTtz w{dtzuzuTy sux sxu}zh  uy  {T zu uzy 

xueT ut cTee  u|uyuut dt  }ux y zu uivxu|T zhT vTxsuxidtcT us vedtz huxiutTy y{ch dy d{~uty dt  

suhhTxTeeuty  }huch  uxTcze� cutzxuh{zT zu cTee T~vdtyuut dt  Teutsdzuut rrdyyu{t dt  th Te 

vdhT   22a2sr  

ty sux edheTy ra  2e  uz }dy yhu}t zhdz zhT zxTdziTtz }uzh vuzdyyu{i y{esdzT dz d cutcTtzxdzuut us 

 2 isnw }dy y{vTxuux zu zhT d|TxdsT sxTyh dt   x� }Tushz chdxdczTxuyzucy us zhT yhuuzs ehT xTdyut 

id� hT  {T zu zhT xueT us vuzdyyu{i ut xT {cuts zhT  didsT us Tt|uxutiTtzde yzxTyyTy  ut eushz us 

zhT xT {czuut ut zhT yvTT  us zxdtyvuxdzuut  }huch eTd y zu d xT {czuut ut  xui uyiuzuc yzxTyy  

}huch }u{e  xT {cT }dzTx euyy dt  uivxu|T vedtz sxu}zh {t Tx yzxTyy  e Shahid et al., 22a   rux uz 

id� hT zhT xTdyut sux zhT xueT us vuzdyyu{i ut uivxu|uts huxiutde hdedtcT ut eushz us zhT 

utcxTdyT ut sxu}zh-vxuiuzuts huxiutTy dt  zhT  TcxTdyT ut sxu}zh-uthuhuzuts huxiutTy  e

Charysargyris et al. ., 2017). 

ty yhu}t ut edheT r   ae  zhTxT }dy tu TssTcz us vuzdyyu{i y{esdzT zxTdziTtz ut d|TxdsT xuuz 

eTtszh zxduzy dt  cdxhuh� xdzT cutzTtzs  

 

 

 

 

 

 u{xcTy :  

txdhuc yu{xcTy:  

te- d}u  0hdyhud tdhiu{  dt  th {e t�u� t{hdiid  0hdeds r2222 r s Tyust dt  dtde�yuy us 

dsxuc{ez{xde T~vTxuiTtzys  dx te-0{z{h sux vxutzuts dt  v{heuyhutss  ueeTsT us tsxuc{ez{xT dt  

 uxTyzx�s ttu|Txyuz� us tuy{es tutuyzx� us rushTx h {cdzuut dt   cuTtzusuc  TyTdxchs yxdws  

 {eduiu  dt  0hd}ed rdi�d -cidux   dzTt r{yyTut te- d22dx  t{hdiid  th Te-te

t{hdiid  r2222es ehT  dzT vdei dt  uzy xueT ut xTyuyzuts ydez yzxTyys  hu adx ttu|Txyuz� du{xtde 

sat -yyy{T r2es vvs a   rus tsxuc{ez{xde  TyTdxchs uue{iT r  
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rdyyu{t   d}dd rdyhTi dt  twTTe rd u th Te vdhT  r22a2es ehT TssTcz us yvxd�uts }uzh 

vuzdyyu{i cheuxu T ut yuiT |TsTzdzu|T dt  chTiucde chdxdczTxuyzucy us eucde idtsu yTT eutsy s

Mangifera indeca ws ehT  Tcut   cuTtzusuc  utsTxTtcT us zhT  ueeTsT us tsxuc{ez{xT n ttu|Txyuz� 

us 0dxhded  22a2: 2t2-2t2s  

ehT TssTcz us ydez  -th {e vdhT   twTTe rd u r22a2es tTchdtucy us ydez zueTxdtcT us  dzT vdeiy 2

 syzxTyy ut zhT eTds cutzTtz us  dzT vdei yTT eutsyPhoenix dactylifera L eu T -Tuy d vedtz huxiut

 y{hyzdtcTs tdyxd  TyTdxch du{xtde rr cuTtcTyees yyy{T 2as tdxzB.1 sts 62: 6  s 
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