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Table 1. Numbering and levels of treatments used in the study

Cow manure super absorbent
Factor Weighggf():entage SR FerEII:I)lzer
(Wiw) Weight percentage (w/w)
No macro and macro and micro
Level 0 2 0 0.1 0.25 - micro fertilizers and
fertilizer 1 . .
fertilizers calcium nitrate
C1 C2 ds d; ds €1 €2 €3
oolaiwl 090 (0l 095 Wlasin -Y Jeus
Table 2. Characteristics of cow manure
EC N P K Ca Fe Mn Zn Cu
pH
dS m? % | mg kg*
Cow manure 7.8 1404  1.46 0.96 1.15 2.85 1501 22353 160.49 57
axdllan )90 S (o1 loonld 9 (S b Cloogas -V Joua
Table 3. Physical and chemical properties of the soil studied
Soil H EC OC CCE N P K Fe Mn  Zn
Texture P dS mt % mg kg™
S.L 7.92 0.68 0.21 3 0.02 8.53 216 2.54 1.78 0.35
Sl (sl oolisiwl 8590 O 435205 s -F Jguxr
Table 4. Results of water used for irrigation
pH EC B SAR Cl Ca+Mg
ds m? mg I
6.9 0.84 1.55 1.21 7.3 5.91

NG
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Table 5. Analysis of variance of simple and interaction effects of superabsorbent, organic matter and nutrition on studied traits
Mean square

S0V af "S‘;an‘q’;io";:tsh B Fe Ca p K Zn Na Mg
Year 1 87.58% 132082+  1757.71» 437~ 0003~ 020~ 14985  0000L  0.039
Replication 6 7.28 19343 54566 0.66 0 0009  53.84* 000007  0.007¢
Organic Mater (OM) 1 87263 4310548 3061426  11.08* 0098  7.20~  195329* 00002  0.583%
Superabsorbent (SA) 2 664.02+  16505.40* 4757.64= 1067+ 0008 167«  363.73= 00003  0.117*
Fertilizer (F) 2 190.27+ 271135+ 814368+  7.38+ 0007+ 093+ 107870 00027  0.052%
OMXSA 2 11.44¢ 7634.21» 95309~  151° 0001  019%  3892%  00015*  0.0007
OMxF 2 5572+ 25517+ 427554 175+ 0003 0.4l  29.84* 00012  0.007°
SAXF 4 24.79% 875.60+  907.64% 001 0001  025%  80.68*  0.0012* 0003
OMxSAXF 5 14.12% 2380.29  760.24% 0.55 0001 020 4432+ 00008  0.009*
Yearx OM 1 0.37 89.39 31.67 002 000007  0.007 007 0000001  0.001
Yearx SA 2 3.39 23.07 8.93 0.0 000004  0.003 213 0.0000009  0.0001
Yearx F 2 0.51 3.73 18.83 001 000002  0.0003 632 0000007  0.00009
Yearx OMxSA 2 0.27 5.53 268 006 000001  0.0003 107 0000007  0.00006
Yearx OMxF 2 2,01 0.78 3.20 009 000002  0.0007 288 0000002  0.0001
Yearx SAxF 4 0.13 3.42 1.28 005 000001  0.0007 085 0000005  0.0001
Yearx OMxSAxF 4 0.52 6.69 248 003 0000007  0.0003 240 0000004  0.0003
Error 101 2.72 32.38 88.99 0.41 0001  0.007 6.12 0.00008  0.002

Qo) iy 9 S e jo lo Jire G Ay i g e
*and ** significant at 5 and 1% probability level respectively
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Table 6. Simple effects of organic matter, nutrition and superabsorbents on studied traits

Factor
Factor ~ Number  Leaveswith . p Mg K Na B Fe Zn
symptoms
/A mg kg *
om o1 19.12a 3860 0.109D 0359b 08540 0.022a 80.15a 74.720 24.43
c2 14.25b 44a 0.16la 0487a 1.296a 0.019a 45.34b 103.45a 31.63a
d1 2050a  3.65c 0.121b 0.375c 0.908c 0.020ab 84.32a 78.73c 26.10b
SA d2 1659b  4.14b 0.136a 0.410b 1.035b 0.017b 55100 89.29b 26.75b
d3 1296c  4.60a 0.148a 0476a 1283a 0.022a 48.8lc 99.24a 31.25a
el 1827a  3.70c 0.21b 0.386c 0919c 00242 69.88a 74.27c  22.6¢
F e2 17.35b 449 0.146a 0.453a 1202a 00252 54.36b 100.2a 31.83a
€3 1443c  420b 0.139a 0432b 110b 0.01lb 6399 92.79b 29.66b

*and ** significant at 5 and 1% probability level respectively
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Figure 1. The effect of combined treatment of organic fertilizer, optimal nutrition and superabsorbent in reducing the
symptoms of boron toxicity. The right side of the control treatment. Left side of c,esd, treatment
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Figure 2. Interaction of organic matter, superabsorbent and nutrition on the concentration of (a) percentage of leaves

with symptoms, (b) boron. Similar letters indicate no significant difference at 5% error level. c: cow manure. d:
Super absorbent. e: fertilizer
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Figure 3. Interaction of organic matter, superabsorbent and nutrition on the concentration of a) magnesium, b)
potassium. Similar letters indicate no significant difference at 5% error level. ¢: cow manure. d: Super absorbent. e:
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Figure 4. Interaction of organic matter, superabsorbent and nutrition on the concentration of a) zinc, b) iron. Similar
letters indicate no significant difference at 5% error level. c: cow manure. d: Super absorbent. e: fertilizer
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Abstract

The southern region of Kerman province with the production of citrus about 500 thousand tons per year, is
ranked third in the country. One of the limiting factors of citrus production in this region in terms of quantity
and quality is the concentration of some elements, especially boron in irrigation water. The effect of organic
fertilizer, superabsorbent and chemical fertilizer with calcium on reducing the boron toxicity of irrigation
water on sure orange rootstock in a factorial experiment was conducted in a randomized complete block
design with 4 replications in 1996 and 1997. The factors include cow manure at two levels (0 and 2wt%),
superabsorbent with three levels (0, 0.1 and 0.25wt%) and chemical fertilizers at three-level (control,
balanced application chemical fertilizers without calcium based on soil test and balanced application of
chemical fertilizers with calcium from calcium nitrate source based on soil test). The irrigation was done by
drip irrigation with water with EC 845 pus / cm and boron concentration of 1.55 mg / 1. The results showed
that the simple and combined effects of superabsorbent, chemical and organic fertilizers on the percentage
of leaves with boron toxicity symptoms, boron concentration was significant at the level of one percent. The
highest concentration of boron per leaf (144.3 mg / kg) was observed in the control treatment with the
highest number of leaves with symptoms of boron toxicity (22.97%) and the lowest concentration of
potassium, magnesium, iron and zinc. Combined use of 2% organic matter + 0.25% superabsorbent +
balanced use of chemical fertilizers based on soil test (without calcium) had the lowest percentage of leaves
with symptoms of boron toxicity and the lowest amount of boron, but the highest percentage of magnesium
increase (136.4) Showed potassium (197.4), iron (139) and zinc (123) compared to the control treatment.
The results showed that separate and combined application of chemical and organic fertilizers with
superabsorbent in soils with boron toxicity can reduce the effects of toxicity and improve plant nutritional
conditions.
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