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Background: Sugarcane (Saccharum cinarum L.) is a perennial plant and one of the
important agricultural and industrial crops that is cultivated on 100 thousand hectares of
land with calcareous soils in Khuzestan province. The sugarcane plant needs a lot of
nutrients due to its high biomass. Nutritional balance of crops is one of the most
important factors which affect the quantitative and qualitative yield of crops. The method
of deviation from optimum percentage (DOP) is one of the suitable methods in interpret
the results of the nutrients analysis in crops, the nutrients requirements and the nutritional
balance status in crops. In this method, the nutritional imbalance in the plant investigated
by evaluation of the relationship between the leaf nutrients concentration and its standard
value (reference norms), and an order of imbalance is obtained for{different nutrient,
which is very important from the aspect of plant nutrition management.

Goals: The objective of this study was to evaluate the nutritignal status ofsugarcane by
the DOP method in 25 plant fields, 72 first ratoon fields and 44%second ratoon fields in
Hakim Farabi Agro-Industry CompanyyKhuzestan provifiee,

Materials and Methods: Leaf samplesy were collected “frgm studied fields and
concentration of nitrogen (N), phosphorus (P)potassium (K), caleium (Ca),smagnesium
(Mag), iron (Fe), manganese (Mn), zinc (Zn) andigopper (Cu) were measured. In order to
interpret the nutrient concentration data and assess the nutritional status of sugarcane, the
fields were divided into twQ groups with high and, lowyield. Fields with high yield were
used to determine the normsiof nutritions. Themnutrient norms, nutrient DOP indices and
nutritional balance mdex (3 DOP)gxere calculated

Results and Discussion:¥The results@fDOP indices indicated that K index was negative
in 90% of the studied low-yield plant fields. P and K index was negative in 80.6% and
77.7% of the low-yield first ratoon and 75°4% and 80.7% of the low-yield first ratoon
respectively. The results revealed thaNl the low-yield fields, K and P (as macronutrients)
had more negative indices, as Well as Fe and Zn (as micronutrients). Based on DOP
indices, the arder of crop macronutrients requirement in low-yield fields were as
K>P>Mg>Ca>N, K>P>N>Mg>Ca and P>K>N>Mg>Ca in plant, first ratoon and second
ratoon, respectively. The results of this study showed that the > DOP index in all studied
sugarcane fields with low yield (plantand ratoons) was greater than zero, which indicates
the nutrients in sugarcane. Thegesults showed that in all studied fields there was a
negative and significant correlation between sugarcane yield and Y DOP index, which
indicates the ‘effectiveness of the DOP method in evaluating the nutrients status and
nutritional balangegin‘sugarcane in this study. Therefore, according to the results of the
currentyresearch and“the consequences of nutritional imbalance on the reduction of
sugarcane yield, the approach of balanced and optimal sugarcane nutrition needs to be
considered in order to achieve high yield.
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Nutritional balance of crops is one of the most important factors which affect the
quantitative and qualitative yield of crops. The method of deviation from optimum
percentage (DOP) is one of the suitable methods in interpret the results of the nutrients
analysis in crops, the nutrients requirements and the nutritional balance status in crops.
The objective of this study was to evaluate the nutritional status of sugarcane by the DOP
method in 25 plant fields, 72 first ratoon fields and 44 second ratoon fields in Hakim
Farabi Agro-Industry Company, Khuzestan province. Leaf samples were collected from
studied fields and concentration of nitrogen (N), phosphorus (P), potassium (K), calcium
(Ca), magnesium (Mg), iron (Fe), manganese (Mn), zinc (Zn) and copper (Cu) were
measured. In order to interpret the nutrient concentration data and assess,the nutritional
status of sugarcane, the fields were divided into two groups with high and low.yield. Then
nutrient norms, nutrient DOP indices and nutritional balance index (XDOP) were
calculated. The results indicated that in the low-yield fields, K ane,P (as macronutrients)
had more negative indices, as well as\Ee and Zn (as mickenutrients), Based on DOP
indices, the order of crop nutrientsSkequirement in Teg-yield fields Mvere as
K>P>Mg>Ca>N, K>P>N>Mg>Ca and P>K>N>Mg>Ca in plantfirst ratoorand second
ratoon, respectively. In general, fertilizer inappropriate management resulted to the
imbalance of nutritional in sugarcane that it affect sugarcane yield} Therefore, balanced
and optimal fertilization withdintegrated apphication of\chemical, gfganic and biological
fertilizers should bgconsidered in sugargane figlds:
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Zn>Fe>Mn>Cu  Ca>Mg>K>P>N s <IN -\Y/. Y/¥ -A/f =Yg VoA -0l -\/A Y/¥ 2728 N02-08
Zn>Cu>Mn>Fe  K>Mg>P>Ca>N /A -¥/A /¥ AlAl VFI¥ -\V/A \1/4 -\¥/5 Al a/a ££/-\¥  NO03-13
Cu>Zn>Fe>Mn  P>K>N>Mg>Ca VoMY -YV/¥ -VIY A A Va/A Ya/o -515 -V/A Y/ YYIAS - N03-26
Zn>Mn>Fe>Cu  K>P>N>Mg>Ca VeA¥ YvIY -a/5 -a/b -\ Ye/\ YAIA -0/a -\/A -¥Iy YY/\Y- N04-04
Fe>Zn>Cu>Mn  K>P>Mg>Ca>N  V++/\  =V</+  =\\/O Ylo  =Y¥Is XY S AT & 70 SRV WY ¥YIve.  S01-05
Fe>Zn>Mn>Cu  Ca>K>Mg>P>N ay/a YN =N FIA WY YN YA WY Iy \7A) of/-5+  S03-06
Cu>Zn>Fe>Mn  Mg>Ca>K>P>N  \Yo/b  -YYIY ¥/ Iy ¥/a I AN AV SR R VAR VN VAKX av/ve.  S03-25
Fe>Cu>Mn>Zn K>P>N>Mg>Ca  Y\Y/¥ WY /Y AN =YYy oY EYIN  NA - —0/A M- ¥y/on.  S04-04
Fe>Zn>Mn>Cu P>N>K>Mg>Ca ))\A =Y =WE =NA L YNY YR v/ o —\a/A Y/¥ £¥\Y.  S04-31
Fe>Mn>Zn>Cu K>Mg>P>N>Ca ARMA T N A VA T R7A M a7 N A ¢ \{/d =\olv —-0/A WY £YI¥YVe  S05-15
Mn>Zn>Fe>Cu K>P>N>Mg>Ca Vav/¥ WA -VIN =\EY AY ¥yv/Y INZIN -Yv/. £IY N YANAY  S06-18
Zn>Mn>Fe>Cu  K>P>N>Mg>Ca £\ VA AR -/ ) \o/s A Al Iy Y5 £V S07-32
Fe>Zn>Cu>Mn  K>P>Ca>N>Mg VAV R d A o —-vy/.  Y¥IR /- =YY/ /A -I¥ ¥4/yy.  S08-28
Zn>Fe>Cu>Mn  Mg>Ca>P>K>N INVig Y/ -\V/- Vo/o NI =Y VY5 -\ NA WY #elees S09-22
Fe>Cu>Zn>Mn  K>P>Ca>N>Mg \fark =\ole WY -Y/5 EAATAS "\YA% =W, -Y-/Y WA Y/¥ ¥ /vy S10-08
Fe>Zn>Mn>Cu  K>P>N>Mg>Ca Y-¥IY Al -\Y/o AR —\LZAN o-/¥ ZXUA =YY/ -V/A vI¥ OV/A¥.  S11-10
Fe>Zn>Mn>Cu  K>Mg>Ca>P>N ARA Vo -\Y/¥ v/A =\o/Y Al BT\ SR A A Yy ya/a INZARE S11-30
Fe>Zn>Cu>Mn  K>P>Mg>Ca>N YYIA Al =W oI5 -\o/# —«/A v/A -\Y/A -/A a/a OAYO-  S12-05
Fe>Mn>Zn>Cu N>P>K>Mg>Ca )+ V/) oY -NY AN RTINS Yy vI¥ sIv -yA <[V S12-08
Cu>Zn>Fe>Mn  P>Ca>K>Mg>N V&Y -0./Y  -V/o v/I¥ —b[d YA \ =WV =Fl8 —\WYIA vI¥ of/ava  S12-21
Cu>Fe>Zn>Mn  K>P>N>Mg>Ca \EEIY =YY =Y A A Nﬁ Y. /5 =YY WA WY AANE S12-22
Zn>Mn>Cu>Fe  K>P>N>Mg>Ca vl —/A =N -\/# YIA AY /A -y./A YIY vI¥ INNAT S03-05
Fe>Zn>Mn>Cu  P>K>Mg>Ca>N Yo/ =YY -WETT-MA L -YANY TR A Y/ =\o/lY  =VA/A Y/¥ YAIYYY  S03-08
Zn>Mn>Fe>Cu  K>Ca>P>Mg>N VYV YV/¥ -a/0 — Y a/A N ANY A/ Iy A £+/0%Y  S03-28
Zn>Fe>Mn>Cu  P>N>Ca>K>Mg A/ 1Y -Y/A Al -Y/¥ v/o ¥a/y o/« —-0/A A SN S05-24
Zn>Cu>Fe>Mn  Mg>N>P>K>Ca  #b/- =Y/ Y/ A Al =Y/ WIY WY NY YA M/Yo-  S06-15
Fe>Zn>Cu>Mn  P>N>Ca>K>Mg Wh/E ) /¥ Wik VFA -Y&IY YAIY NI WYY =VV/A -Y/f ¥o/a-A  S07-18
Fe>Cu>Zn>Mn  K>P>Mg>Ca>N WYR, -\ -/ \a/a -\a/% ¥/ sl5 -\5/- =\o/A \\iid NV S07-25
Zn>Cu>Fe>Mn  P>K>Mg>Ca>N Y15 FIA A NA SR AT vIY A Yy A =YIA VeI SYIVY.  S09-02
Zn>Cu>Fe>Mn  Ca>Mg>P3N>K av/y }/ﬁ —\¥/¥ Y/A —AIY A A A VR o -/A -0/f av/ofY  S09-17
Zn>Cu>Mn>Fe  K>Ca>P>N>Mg VY/IA -5l5 =WI¥ oY /5 -/ —\FIY  -Y¥/¥ -/A -Y/¥ £Y/vo-  S10-10
Mn>Fe>Cu>Zn K>P>Mg>N>Ca \A/' -ANA -NF  =WWA A YN =YEIY A -Y/A -Y/y £+/¥¥.  S10-12
Zn>Mn>Fe>Cu  K>N>P>Ca>Mg NI YY/A =\/A =NV /A Yy Y/ y/A —\#I¥ YIY A £+[A¥+.  S10-29
Fe>Mn>Zn>Cu  Ca>K>Mg>P>N va/a AN A 7 I N /RN | /R 71 S T/ S VA YIY £\ £¥/-¥.  S11-05
Zn>Mn>Fe>Cu  Ca>Mg>P>N>K ~ £-/- Y R A AT VA VYA S 7 Al Y/ £A/fe+  S11-07
Mn>Zn>Fe>Cu P>N>K>Mg>Ca  V-0/0 WA A Ry /4 NI WY/ ¥\ A /A -¥/y Ye/#Y.  S11-17
Zn>Fe>Cu>Mn  Ca>K>Mg>N>P VeoolY Y/ -¥/¥ ¥/¥ =\/Y =y =Yolf -y -0/A =V/A INTINE S11-25
Cu>Mn>Fe>Zn K>Mg>Ca>P>N WA YA =EA WY NEIY Y SNIY YRV =YIA a/y av/¥s.  S12-02
Mn>Fe>Cu>Zn K>Mg>Ca>P>N a¥/o -Y/v A -\oly -¥/A WA =WYoo =Y -Y/A -¥/- INVANE S12-03
Fe>Zn>Cu>Mn  K>P>N>Mg>Ca \ON/F -NY -\a/y =Y/ -Yo/y V¥/5 ya/¥ -Ya/\ -a/A Y/¥ ¥ /00 S12-25
Fe>Cu>Mn>Zn K>P>N>Mg>Ca \ark -V/o -¥/v A -\Y/Y A% WY -\Y/5 -V/5 At INTEL R NO01-11
Cu>Fe>Mn>Zn K>P>N>Mg>Ca  #V/Y A Y/ AN YA ¥/5 YIA =Wy ¥ Al Sy N02-26
Fe>Mn>Cu>Zn K>P>Mg>Ca>N voly —-0/A =YI5 Y VE Al .15 -yy/a o AF o/5 ¥#/YA-  NO03-10
Zn>Cu>Mn>Fe  P>Ca>K>Mg>N YY/5 =\/A -Y/A A [N YA Y VA -Y/y £IA AR N03-32
Mn>Cu>Zn>Fe K>P>Mg>Ca>N ¥a/o A -YIY o =NeA —FN -\ A -v/¥ -¥/- YV FNFA. S03-02
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Fe>Zn>Cu>Mn  P>N>Ca>K>Mg ov/¥ ¥/ =5/ v/ =\+/A AN+ ¥/5 \7A1 -a/¥ —+/A SYITY S04-30
Zn>Cu>Fe>Mn  K>P>Mg>Ca>N va/a -a/y A \\Vig - ¥/5 -\ -Y\/Y -0/A Y/A FAAD- S05-26
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Mn>Fe>Zn>Cu K>P>N>Mg>Ca WY -5/ N+ Vol -V WY/o yy/- -Yy/a -V/& Vele ArZINE S08-17
Fe>Zn>Cu>Mn  K>Ca>P>N>Mg b d =¥/ =N ) A IZA \7A) -4/ -vis #Iy 0l5 S08-27
Zn>Mn>Fe>Cu  Ca>Mg>K>P>N Q0/A Yy -v/a Y e WY WYY YIY \7A) ZIA YE/XY.  S11-22
Zn>Mn>Fe>Cu  P>K>N>Ca>Mg ¥/ =W WA =YY WY oY YIY Al -A/¥ =\ S¥IYA-  S03-27
Cu>Zn>Mn>Fe  Ca>P>K>N>Mg FATAN =Y =Y VY YA —\Y/Y AR YIv VY ol5 YA/FA- S04-15
Fe>Mn>zZn>Cu  K>P>Ca>Mg>N YY/A -/ -v/y VWY VW ¥£/a —/y W/ v v/ INARE S07-24
Fe>Zn>Mn>Cu  K>P>Ca>N>Mg Y/ =¥/ —A A -\Y/0 NI N =\olY —-0/A /g Q0/55 S09-24
Fe>Zn>Mn>Cu  K>N>P>Mg>Ca NIV -o/Y A N TA R VA ¢ 1A /- -\« —¥/- -vIy INZALE S10-20
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Zn=Fe>Mn>Cu  K>P>N>Ca>Mg ve/¥ ¥/Y /¥ A =a/f \7A) Vi WY Y4 alle ¥v/aa. N02-08
Zn>Fe>Mn>Cu  Ca>P>K>Mg>N YA/D Y/¥ N a/y . 1Y VI, -\I¥ A -1y \Vig IATARE N02-20
Fe>Zn>Mn>Cu  K>P>N>Mg>Ca Y/ -l -y - = AS Y/Y ¥/y -¥/5 =Y A7 INZARKE NO03-13
Cu>Mn>Zn>Fe P>K>N>Mg>Ca YVIY -YIY N4 —/% VY \‘/i\ VA -Y/A A vI¥ OF/MA- NO03-26
Fe>Zn>Mn>Cu  K>P>N>Ca=Mg ay -¥/¥ -\Y/A -0/¥ —YYIX A A EARIAS -4/ £/\ ¥Y/YA- S03-06
Fe>Mn>Zn>Cu K>P>N>Mg>Ca NI =W WA YN Y —\~/°\ IR -\Y/5 =Y/ -Y/o INVEZE S03-25
Fe>Cu>Zn>Mn K>P>Mg>N>Ca  A¥/) MY Vi YA Y W, Yo o/A =VolY WA WY Ya/aye  S04-04
Fe>Zn>Mn>Cu  P>K>Mg>Ca>N av/o =WV o =l WA -vYF YAl =Y WYY WA \Vig YA/¥a.  S04-31
Fe>Zn>Cu>Mn  P>K>N>Ca>Mg Vool Al —\¥/- Ao, -Y¥/A A \7A} -\Wia -Yv/o -Y/y ¥o/vy. S05-15
Fe>Cu>Mn>Zn K>P>N>Mg>Ca /A EATASIER S VA e P L VLY (I IV -\Y/A /- -0/ INALE S07-27
Fe>Zn>Mn>Zn K>N>P>Mg=Ca_ #V/b AN YA Mo Al vIY AY -\Y/A YIV Vg o/FA S07-32
Fe>MnzZn>Cu  K>P>N>Mg>Ga Y\/5 A -\/Y -y/o -0/« £IA ¥/Y -¥/¥ =Y/ -y/a ISAAR S09-04
Cu>Mn>Zn>Fe P>Mg>N>K>Ca  va/d ¥[8 Yy V¥ -¥ N \oI¥ VY =AY safese S09-07
Mn>Fe>Zn>Cu  P>K>Mg>Ca>N ¥¥/o VV ¥/ M- Vo YIA ¥/ /¥ -\/A o/« s0/vy.  S10-24
Fe>Zn>Cu>Mn  P>K>N>Ca>Nig V&I -v/& =\e/e -¥/ -Yv/o /Y a/\ -WE  =Y/5 \A% ¥5/-Y - S10-32
Fe>Mn>Zn>Cu P>K>N>Ca>Mg YY/5 —--/f =Y/ -¥/v -¥/o o o/« % -\V+/A V- SV/YA- S11-04
Cu>Fe>Zn>Mn  Ca>PSN>Mg>K Yi/o A% Y/o a/¥ /¥ Y/ -v/. Y/ -\/Y Al £\Y.  S11-10
Fe>Zn>Cu>Mn  P>K>Mg>N>Ca RYhs =WIY O N N NN -v/- v/¥ =W/ =WY/A \rid INTIAE S11-30
Fe>Zn>Cu>Mn  P>K>N>Mg>Ca AJY EANATEEANVAY L ALV \A ¥/ -\Y/# yIY i OY/AD- S12-05
Fe>Zn>Cu>Mn P>K>Mg>N>Ca 50/« A5 Nl YIY -a/. <Y Y A RTANE B9 < e of/vY.  S12-08
Fe>Zn>Mn>Cu K>P>N>Mg>Ca V&IV =YIY WY WY Y Nolb VY WNE L VEIY o/« ¥y/fo.  S12-21
Zn>Fe>Cu>Mn  P>K>Ca>Mg>N MY -Wa  =WwWE =YE WY V¥ MA -\Wwia  -Y./% e ¥o/Yy+  S03-05
Zn>Fe>Mn>Cu  K>P>N>Mg>Ca A AR ) 7 R Ve W 7R VA \7A) WA S WWE L YIY oY/eY-  S03-28
Zn>Cu>Fe>Mn  K>P>Mg>Ca>N ov/+ -YIN o -WA L -¥A -£/A /A =Y/ -0/Y -0/\ A oF/A.  S06-15
Cu>Zn>Fe>Mn  K>P>N>Mg>Ca Yo/o =Vele  YIY A \7Al -Y/A vIY VA Iy oy £elov.  S07-18
Fe>Zn>Mn>Cu K>P>Mg>N>Ca ¥Y/. =Y/ -0/ YA SNy =D A -/ ¥/ VA ¥YAIY.«  S07-25
Cu>Fe>Zn>Mn  P>K>N>Ca>Mg \ZA =Y/ /v -¥/\ -NY W/ £l —-/f =\¥/A Y/A AV/YY - S09-02
Fe>Zn>Mn>Cu P>Mg>K>N>Ca \rgl L4 -0/« -\ -0/0 \7A) \1 \7A1 <Y £I¥ ££Iy#+  S09-08
Zn>Cu>Fe>Mn  P>K>N>Mg>Ca vy/o AN A ol5 -V ol viv -ANA -\-/A Y/ OF/+¥- S09-17
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Zn>Fe>Cu>Mn  P>K>Mg>Ca>N YN A AR o —-\Y/. Yy ¥/y =Y/ —\Y/A A% NN S10-10
Cu>Zn>Mn>Fe  N>P>K>Ca>Mg \rZ8 -\¥/A \As V& Y/ Vol INEN y/a -1y A £o/vs.  S10-12
Mn>Cu>Fe>Zn P>K>Ca>N>Mg ¥v/Y e =¥/ ) -0/a VA yIY Al -V-/A \tid INFALE S10-22
Zn>Cu>Fe>Mn  P>K>N>Ca>Mg sy -0/f Al -YIv =¥/ A/ sIY -\¥/5 -VF/A \tid VAR S10-29
Zn>Fe>Mn>Cu  N>P>Mg>K>Ca INTAY =Flo ¥R =FIA -£/A YI¥ vI¥ a/f YIv /o Y[+« S12-02
Cu>Zn>Fe>Mn  K>P>N>Ca>Mg  Aav/Y WA WY YO =N VYA iy WA =WE =Y YYIYee S09-22
Fe>Mn>Zn>Cu  K>P>N>Ca>Mg YA/A =\/o -£/A AN A Yis YI¥ =YV/¥ =Yels SNy Yolsee S11-07
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