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Table 1. Characteristics of the studied soil

Soil Balk Electrical SOII. . S.OII S.OII
Property . . CaCO3 organic Soil NO3 available available
texture  Density conductivity
carbon K P
Unit - (gem3) - (ds m?) (%) (mg kg'?)
Silty
Amount Clay 1.7 7.76 1.56 38.0 0.64 0.05 12.1 128 6.80
Loam
(Gl oo PO LY Y) 5 i vald ay o (gl sino o g gl

ol lad caolidl Wgy Slawd o)gl Hlade iul38lL g g
S 6,00 pdiged j0) Slawd 0,5l dg2g (ol b (Y Jguz)
(P>+/+0) 5,)lo gxn 51 (23355 5l oy oo S alold |
yeb 4 S Ol Ll (Y Jga2) ol ylas S pH
Slawd 09l 995 0 IS 50 Cow (P<e /e 2 V) (5o o
B S b clE Il o sy (23,5 3

Ll el S ol

olS g S5 j0 jole S cdile poliwd oyl ,il
Sland o9l 0,5 JSlols las Weosls sl jlg sy g LS
1 o ohe S (slaipas ) S s BB id
le—ld)_;;)_; u?)-*-'l-' Lolesga (P<e /e 2 V) Llo gmo (23955
JB 5ad (V Jouz) cll S el ls,S
b Slawd ool 355 slajles plos )3 S (yiws

Sload Jloel 51y Jol olo 30 ouds (6,10 paigeioliS 9 S (olaosnids (slo S19 » Sliuwd oy9l S il lg 3IUT ¥ Jguxr
Table 2. ANOVA results for the influence of Urea-phosphate on some soil and sugarcane properties

Property MS; Mse C\V.
df 3 6 -

Soil organic carbon 0.166" 0.004 113
Soil pH 0.002 ns 0.002 0.53
Soil Nos- 95.3"** 0.67 1.62
CaCOs 0.032s 0.680 1.92
Soil available P 116" 0.153 4,04
Sheath P concentration 0.0008™*" 0.000002 2.14
Leaf P concentration 0.0007""" 0.00001 1.09

23S mhaw o )la@.xn:ﬁﬁiﬁk-g(PS’/*\)M)o& v o )lasz.m:eiseze‘(PS‘/‘A)M)a@ v )0 lo gro ‘(P>~/~A)M)o@c.}a~)a slo smeliiNS

oz slog o :Silo :MSE (s g o C VL PSH /- V) oo yo

Ns, *, **: not significant and significantat P <0.05,P<0.01and P <0.001, respectively. Df: Degree offreedom; MSr: mean square of treatment;

Mse: mean square error; C.V.: coefficient of variation.
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Table 3. The interaction of Urea phosphate (UP) on some soil and sugarcane plant (CP69-1062) properties (1
Month after fertilization)

Property Unit T1 T2 T3 T4

Soil organic carbon (%) 0642 £003a 0777 £005a 0793 £0.05a 0.710 £0.05 a
Soil pH (1:5) - 812 £0.04 a 8.08 £0.02 a 8.06 £0.03 a 8.06 £0.02 a
Soil Nos- (mg kg!) 538 £0.58 a 520 £0.35 a 473 058 b 412 032 ¢
CaCOs3 (%) 3819 +044 a 3804+039a 3794+038a 3806+049a
Soil available P (mg kgt) 6.80 £0.31 d 8.26 +£0.07 ¢ 1020 £031 b 1120 £0.12 a

Sheath P concentration (mg kg?) 0.113 £0.000 b 0.120 £ 0.004 b 0.142 + 0.001 a 0.146 + 0.001 a
Leaf P concentration (mg kg1) 0253 +0.002 b 0.262 +0.001 b 0.278 +0.000 a 0.288 + 0.004 a
(23355 e 3l T1L .(N=Y) (LKl 51 o il gllas sasasylast (P</+0) Conla,las o Hlo cixe Sgld oaimoylas Slite (g,
S oUP o SoLs Fr Lo T4 5 LS wUP o 5ols ¥o Lo T2 o ,tSa o UP o56ls Ve Lo T2
Different letters above each column indicated significant difference among treatments (Duncan's test. P < 0.05). +: indicated
standard error (n=3). T1: Control without fertilization, T2: 10 kg ha™* UP, 20 kg ha'* UP, 40 kg ha* UP.

(N=1Y) (CP69-1062 ais ylg) S cuieS o oliS 9 S ‘SLD‘;}" Y (n Ry vpee) M oo =Y Jous
Table 4. Pearson correlation coefficient (r) between some soil and plant properties in sugarcane (CP69-1062)
cultivation (n=12)

Stalk Millable  Millable  Millable  Millable Sugar  Soil S_O|I Sheath
Property numbe cane cane cane cane iold NOg" available P Leaf |
weight height  diameter yield y } P
Stalk number 1
Ml!lable cane 0.804"** 1
weight
Ml_llable cane 0205  0.599* 1
height
Millable cane 709~ 0gag™  0556m 1
diameter
Millable cane ¢ gg9= 0gos™ 0770 0.4047 1
yield
Sugar yield 0.889""* 0.808™"  0.778" 0.494s  0.951""" 1
Soil Noz~ -0.508"s  -0.367"s 0.253"¢ 0.777 -0.419"s  -0.464"s 1
Soil available P 0.709"**  0.443"s 0.651" 0.850"* 0.587"  0.600" -0.945"** 1
Sheath P 0.712"*  0.473"s 0.649" 0.788™" 0.642°  0.640" -0.915"*" 0.948™" 1
Leaf P 0.671""  0.416" 0.577" 0.800""" 0.577"  0.610" -0.939"*" 0.944™" 0941 1
f:r':)c‘)’r:ga”'c 0534 0.728"* 0542 0021  0573° 0398 -0194" 0360"  0.398" 0.242"

23S mhaw o )la&x‘o:ﬁéiiﬁiij(PS’/’\)M)és_iic.!a.»)o )lagz.m:»:i:-»:ze‘(PS‘/‘a)M).s@ v o lo gro ‘(P>*/*A)M).> i s 5ol xaliins
EGRSYERR DRV
ns, *, **: notsignificantandsignificantat P <0.05, P<0.01and P <0.001, respectively.
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Table 5. ANOVA results for the influence of Urea-phosphate on qualitative and quantitative properties of
sugarcane (CP69-1062)

Property MSt MSe CV.
df 3 6 -

Stalk number per m? 3.39 0.746 3.17
Millable cane weight 0.0015"** 0.00007 2,51
Millable cane height 89.2"" KRN 1.49
Millable cane diameter 0.091™" 0.008 2.50
Millable cane yield 465 6.26 3.98
Brix 0.041ns 0.138 1.80
Polarity 0.026"s 0.118 212
Recoverable Sucrose 0.016" 0.066 2.58
Sugar yield 0.652" 0.083 3.40
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ns, *, **: notsignificant andsignificant at P < 0.05, P<0.01and P <0.001, respectively. Df: Degree offreedom; MSr: mean square of treatment;

MSe: mean square error; C.V.: coefficient of variation.
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Table 6. The interaction of Urea phosphate (UP) on qualitative and quantitative properties of sugarcane
(CP69-1062)

Property Unit T1 T2 T3 T4

Stalk number per m? Nm2 1285 +034b 1330006 a 1354 +012a 1333 +029a
Millable cane weight g 0.401 £0.005 ¢ 0.431 £0.008 ab 0.453 £0.005 a 0.428 +0.010 b
Millable cane height cm 1127 + 14 c 1190 £ 06 b 1260 +12a 1187 £09 b
Millable cane diameter mm 2073 +004 b 2081 +010b 2102 +0.04 a 21.09 £0.05 a
Millable caneyield tonhal 516 +19¢ 573 +14b 613 £0.6 a 570 £12b
Brix % 1923 +034a 1930 +017a 1950 +010a 1940 +0.15 a
Polarity % 1752 +028a 1760+025a 1772 +009a 1770 £024 a
Recoverable Sucrose % 1110 £018a 1117 +019a 1122 +005a 1127 £+025a
Sugar yield tonhal 573 +0.29 ¢ 6.39 £0.08 b 6.87 £0.04 a 6.41 £0.06 b
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Different letters above each column indicated significant differenceamong treatments (Duncan's test. P <0.05). +: indicated standard error
(n=3). T1: Control without fertilization, T2: 10kgha™ UP, 20kgha™ UP, 40kgha™ UP.
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Table 7. ANOVA results (mean squares) for the influence of urea-phosphate treatment on N, P and K
concentration in the plant during sugarcane growth time (CP69-1062)

Main effect Interaction effect
Property MSe CV. (%)
Treatment Time Treat. * Time

df 3 2 6 24 -
Leaf N concentration 0.021* 0.443" 0.009ns 0.005 3.98
Sheath moisture content 1.42ns 17.8ns 0.722"s 5.90 2.96
Leaf P concentration 90.1" 156" 343" 0.00002 1.95
Sheath P concentration 104" 4717 3.78" 0.00002 3.97
Leaf K concentration 337 168" 8.21" 0.002 4.66
Sheath K concentration 165" 7.7 6.59"** 0.007 4.85
Cane growth 3107 34080™" 18.7" 6.4 3.63
N/P ratio 27.8™" 134" 291" 0.112 4,02
N/K ratio 247" 239 10.2°** 0.017 4,15
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ns, *, **: not significant and significantat P <0.05, P<0.01and P <0.001, respectively. Df: Degree offreedom; MSe: mean square error; C. V.
coefficient of variation. N/P: concenteration of Leaf N to Leaf P; N/K concenteration of Leaf N to LeafK.
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Figure 1. Interaction of urea phosphate treatment and time on thetrend of leaf nitrogen (A), leaf phosphorus (B), sheath
phosphorus (C), leaf potassium (D), sheath potassium (E) and growth of sugarcane (CP69-1062) (F) in growth period. The

dissimilar letters above each column indicated significant difference between thetreatments (Duncan's test. P<0.05). vertical
lines indicate standard error of the mean (n=3)
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Figure 2. Interaction of urea phosphate treatment and time on changes of nitrogen to phosphorus (A) and potassium (B) leaf

concentration ratio during sugarcane (CP69-1062) growth period. The dissimilar letters at the top of each column indicate a
significant difference between the treatments (Duncan test, P<0.05). Vertical lines indicated standard error of the mean (n=3)
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Abstract

Most of the soils of sugarcane fields in the Khuzestan province are calcareous and have little organic
matter. The availability of nutrients such as phosphorus and the efficiency of phosphorus fertilizer
application are low in these soils. In calcareous soils, a significant part of phosphorus fertilizers,
becomes insoluble after entering the soil and are out of reach of plants. This study aimed to evaluate the
application of phosphorus fertilizers, based on their acidic solution, in order to evaluate the status of
nutrients and quantitative and qualitative yield of sugarcane. For this purpose, treatments of 0, 10, 20
and 40 kg ha* of urea phosphate fertilizer were applied in 100 m? square plots of cultivated sugarcane
cultivar with second regrowth age (R2). The results showed that the application of phosphorus fertilizer
compared to the control, significantly (P<0.05) increased the quantitative and qualitative yield of
sugarcane, so that the highest yield of millable cane was observed in 20 kg ha* of urea Phosphate
treatment (61.3 ton ha™* with 18.2% increase). However, applying of 40 kg ha* of urea phosphate, only
a 10.5% increase was observed compared to the control. On the other hand, the negative effect of high
phosphorus concentrations on nitrogen concentration in leaves was evident, especially in the early
growth period. The leaf ratio of nitrogen to phosphorus (N:P), regardless of the type of treatment,
averaged 1:6.9. But the average leaf ratio of nitrogen to potassium (N/K) was 2.7:1, which was
significantly different from the optimal values required for maximum growth of sugarcane. In general,
the results showed that urea phosphate application in available phosphorus-deficient soils, depending
on soil and plant conditions, has a significant role in increasing sugarcane yield. On the other hand,
disturbtion of the balance of nutrients by deficiency or excess of nutrients in the plant, leads to a
significant reduction in growth and quantitative and qualitative yield in sugarcane.
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