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5- Compositional Nutrient Diagnosis
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1- High-density orchard
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Table 1. Some physical and chemical properties of the studied soil.
& 2o oy : WSRT
_ B A S oS oS =
e e Sy ool W e LG O35 ,5% i o Sk : . Gos
Mn  Cu  zn Fe T w=AE ? Clay St Sand & & pH  depth
Kava Pava CaCO; ocC EC
mg kg % dSm’ cm
924 1.65 2.20 528 499.13 15.02  202.00 8.50 26 41 33 1.48 0.33 7.82  0-30
6.50 1.30 1.70 5.00 255.26 9.70 120.12 11.00 36 33 31 1.08 0.44 7.58  30-60

a1



OlySeR 9 (55 droww

Sl s S geS s S S plerd gl S5y - Jodr
Table 2. Chemical properties of fertilizers, compost, and biochar.
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Table 3. Sum of squares of macro-and micronutrients of apple leaves under different fertilizer treatments.

Sl o fgame
Sum of squares 0');_ St bie
c - sl S

7R o RT3 o e eeelSeely A O3 e ov

Mn Cu Zn Fe Mg Ca K P N
3608.67 ™ 9.56™ 680.07 ™ 3017.35™  0.00™ 0.68™ 037™ 0.00™ 030™ 2 Block <5,
5192.67™  825.33™  1026.96™ 154580.19 0.05™ 4.12™ 1.52™ 0.03" 246™ 8 Fertilizer (53,5 jlos
13393.33  1911.11 2650.59 10845.82 032 551 458 0.02 260 16 Error L
639635.00 15814.00  16603.00 567510.25 649 86.78 6099 070 17534 27 Total s
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* % and ™ respectively, at the probability level of five and one percent and no significant.

03,5 3 4 3l Ol o (Y X AA YY) s
Sl e ol PSle b e 3Shes L
Slr s Suie Sz 5 S el D555
Loy e Sy 5K 5 e Sss oAl e

V Jsa)

s ole ABun asis wr e ol

S cwl S5 oY Ll sl S A ERES
e Os g J,.,{,S JLJ.M{ & slael Os e
ek ke 5l e skl Sl gous
WBan jasil arye sliel peme L LSL s
OLES 1y Lstslons S 45 il o i OTVLT)

A



OlySeR 9 (55 droww

23 GyaneS 5 Gyasy ollE b e chle
b3 o 3 Shas Loy S L oS s 5 Shes Loy S
5 oAl S b 035 a0 ke oS sl Ol
S A S e o Ses LS 0 S 5

Sdons Y 5 AN OEAA X/EY /e

JLLJ 0 a0 Jjgl&&ho); BE J»pL& u.:\C,Ja_LG

Al S

00 e ole sl slackls Sl

oal3 QLL.:VJ_}.,\} BE (JLU 0 a0 pro);
S oS s 38des Leg S 0 S e
S L M)J '/i\/ 9 \/Ai L\/V\ L'/\A LY/-\A
o_}ﬁjb gﬂ}é“ﬁw““dﬁ) 4&]@1@1&.&:1
\W/gd AL/eT (YY/LE ;M.?J] @ (’5 0 guon Jjg.lw& L:
aeslio el ez p SIS e S Jee VOE/AA

il (6365 Sy ke 53 g S D pangS 5 D sy polie Th S0le £ Jpur

Table 4. Average concentrations of macro-and micronutrients of apple leaves under different fertilizer management.

FCC R S ol e elS ly i3 O3 G o
- —
Mn  Cu Zn Fe Mg Ca K P N Sladd e
Fertilizer
Treatments
m kg’l 9% management
g
Aals
159.67° 17.00° 18.67°  56.50° 041 130° 1.06° 0.19° 2.50®
(Control)
Lo P
163.00° 20.67° 2733  216.67° 047" 1.44* 148 0.14° 226® oot 258 <
(Chemical fertilizer) Mineral
|
152.67° 15.67° 17.67°  53.00° 0.52* 2.11* 1.09° 0.18° 2.79° N aid
(FYM)
- i
152.33*  19.67° 31.00°  59.00° 048" 2.11* 1.67° 0.19° 2.75° s Js.
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Numbers followed by the same letter are not significantly different (P<0.05).
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Figure 1. The cumulative variance function FCi(Vx) related to fruit yield.
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Table 5. cumulative variance functions of logarithmic nutrients ratio, coefficient of determination and mean
yield at the cutoff point of the curve.
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7.64 0.86%* Y =1.9012X° - 43.56X> + 340.13X - 887.15 P b
7.12 0.85%* Y =2.1209X° - 51.646X> +429.27X - 1176.7 K ly
7.82 0.86** Y =2.1944% - 51.5X% + 409.21X - 1077.1 Ca ks
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Table 6. Results of Cate-Nelson statistical method in grouping based on apple fruit yield.
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Table 7. Compositional nutrient diagnosis norms and average concentration of nutrients in apple leaves in a
high-fruit yield subgroup.

Vi sp,” F e ote 2l (o SiLs e Sl
Mean concentration Standard deviation
0335 N 2.64 0.24 2.42 0.25
b P 024 020 0.14 0.03
It K 2.12 0.15 1.45 0.09
S Ca 2.22 0.18 1.60 0.33
(e Mg 1.02 0.17 0.48 0.03
ool Fe 257 059 20.72 5.41
S50 Zn -4.59 0.30 154.28 65.96
o Cu 433 0.21 24.28 4.81
e Mn 2.48 0.23 149.39 14.15
o bilagily Ro 6.20 0.11
Vi 0.00

. z z R . R
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£ - . . : : : -1
Concentration of macronutrients in percentage and micronutrients in mg kg™ .
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Table 8. CND diagnosis results for each treatment of different fertilizer management.
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Deficiency order
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Control
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Mineral
S
Fe<Cu<K<Mn<Mg<N<Ca<Zn<P 895 0.16 0.14 -0.27 0.53 -144 0.15 0.52 -0.03 0.74 0.50
Organic
Zn<Cu<Mn<K<N<Mg<P<Fe<Ca 9.86 0.09 -0.05 -0.08 -030 0.15 0.07 0.15 -0.02 0.12 0.06 =
Integrated
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Abstract

Background and Objectives: Apples are the world's largest commercial fruit orchard.
According to the World Food Agriculture Organization in 2017, Iran is one of the top three
apple producers in the world. Nutrition is one of the important factors that affect the quality and
quantity of fruit. This study was conducted to evaluate and compare different fertilizer
management on the nutritional status of apple trees in 1397-1398 at Razi University of
Kermanshah (34° 19’ N and 47° and 7' E).

Materials and Methods: This research was conducted to a complete randomized block design
in a four-year-old high-density apple orchard with Gala cultivar based on M,. Different
managements included mineral, organic, and integrated systems. In the chemical management,
65 g urea, 38 g triple superphosphate, and 60 g KCI per tree plus the foliar application of
ferrous, zinc, and calcium were used. Inorganic management 5 kg compost, 0.5 kg farmyard
manure (cow), and 5 kg biochar per tree were used. The integrated management included
chemical fertilizers + biochar, chemical fertilizers +compost, chemical fertilizers + farmyard
manure, and compost + biochar. The balance of nutrients in apple leaf nutrients was
investigated using the compositional nutrient diagnosis (CND) method.

Results: The coefficient of determination (R?) of the third-order equation model for all
elements was in the range of 0.79-0.89. The cutoff points of the curves (-b/3a) for nitrogen
7.98, phosphorus 7.64, potassium 7.12, calcium 7.82, magnesium 8.00, ferrous 7.87, zinc
7.98, copper 7.79, manganese 7.41 and residual value (Ry) 8.11 kg were obtained. In general,
the average fruit yield for different elements are so closed and ranged from 7.12 to 8.11
(on average of 7.77+0.31) related to potassium and Ry, respectively. According to the
Cate-Nelson method, fruit yield equals 8.75 kg was chosen as critical fruit yield to grouping
the groups into high- and low- fruit yield subgroups. The control, farmyard manure, and
compost treatments belonged to a low- fruit yield subgroup. While integrated treatments as
well as chemical fertilizers and biochar treatments grouped in the high- fruit yield subgroup.
The results indicated that in the high-fruit yield subgroup the average of compositional
nutrient diagnosis norms (V*(X)) were positive for nitrogen, potassium, calcium, and
magnesium besides negative for phosphorus, ferrous, copper, and manganese. The balance
index (r’) indicated the imbalances of nutrients under different fertilizer managements.
After the application of different fertilizers, some indices were changed from the
most negative amounts to the most positive amounts. These changes were found for
the ferrous index in chemical management, calcium index in organic management, and
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nitrogen and phosphorus indices in integrated management (in comparison with the
application of only chemical fertilizers). In integrated management calcium, magnesium,
and ferrous indices were increased from -0.17, -0.42, and -1.24 in untreated trees to
0.15, 0.07, and 0.15, respectively.

Conclusion: It is necessary to consider micronutrients’ deficiency in the future fertilizer
management of the studied apple orchard. Among macronutrients calcium, phosphorus,
magnesium, and potassium in mineral fertilizer management should be considered. The
potassium deficiency was one of the limiting factors to produce apple fruit in organic and
integrated fertilizer management. Based on the fruit yield, the application of chemical fertilizers
or biochar was recommended. For the integrated management, chemical fertilizer +biochar,
chemical fertilizer + farmyard manure, and chemical fertilizer +compost were suggested
regarding the available fertilizers.

Keywords: Biochar, Chemical fertilizers, Compost, Farmyard manure, Gala
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