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Effects of Fe fertilizer siphon transfusion on
photosynthetic parameters and organelle structure
of iron chlorosis in apple trees
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Abstract ; Taking Fuji Apple (Malus pumila) as the testing variety and effects of Fe fertilizer into apple through siphon,
three treatments were set, including: infusion of Fe fertilizer( 600 times FeSO, - 7H,0) into apple tree through siphon,
infusion of deionized water and CK (no treatment). Retrieved green leaves were observed and chlorophyll content and
photosynthetic parameters were measured. Ultra microstructure of chloroplast and mitochondria were observed by electron
microscopic scanning. In Fe fertilizer treatment, greening levels changed from 2.01 to 0.53 and the chlorophyll contents

were increased even by 200%. Meanwhile, net photosynthesis rate was increased by 68%, transpiration rate was in-
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creased by 21%, and stomatal conductance was increased by 49% , while the intercellular CO, concentration was de-

creased by 100%. Compared to infusion of deionized water treatment and CK, in Fe fertilizer treatment, the chloroplast

number was increased with larger size; and the number of starch granules and osmiophilic granules were decreased; gra-

na lamellae structure was more clear, as well as the mitochondrial crista with more quantity. After Fe fertilizer applied,

the yellow leaves retrieved green again obviously. And the synthesize of chlorophyll was improved, and the membrane

structure of chloroplast and mitochondrion were recovered. In conclusion, Fe fertilizer infused into Fuji apple through si-

phon can correct chlorosis.

Key words: Fe fertilizer, siphon transfusion, iron chlorosis, apple, photosynthetic parameters, organelle structure
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Table 1 Regreen scale by different treatments
Ab 3 Jab B Ab B S
Treatment Before treatment After treatment
K8k Fe fertilizer 2.01a 0.53b
ik Water 1.94a 1.96a
Xf R CK 1.98a 2.03a

T BIIRETFHRFRTE 0.05 KF FRBIREES, FHE,
Note : Different letters followed the data in each column represent

statistical significance at 0.05 level. The same below.
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Table 2 Chlorophyll content in leaves by different treatments
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s a fyht b St S
Treatment Content of Content of ota
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Hi7K Water 0.41b 0.18b 0.59b

X CK 0.39b 0.15b 0.54b
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Table 3  Effects of the transfusion on phtotsynthetic parameters

Aot a R P st SALSE JfafE] CO, e
P, T, G, C,
(mol » m™ - ") (mmol - m? + ™) (mmol - m? + ™) (L - L")
pusiil
b BT pOSEE fib PR Sb P fE Jib PR Jb P S b PR Sb P fE
Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment
ik Fe fertilizer 7.58a 12.70a 1.89a 2.28a 167a 248a 242a 176a
Hi7K Water 7.62a 9.87b 1.84a 2.01b 168a 181b 242a 238b
XFHE CK 7.93a 8.79b 1.82a 1.77¢c 169a 173b 244a 243b
x4 WREHREBHMEN
Table 4  Ultrastructure of chloroplast after transfusion
45 K- 4% N 5 .
A SR PR IR IR AR R 2 R ARG
Ab 3 Major diameter of . P
Chloroplast number Starch grain number Osmiophilic globule number
Treatment chloroplast
per cell per cell per cell
(pm)
ik Fe fertilizer 7.5a 5.0a 0.8a 5.4a
K7k Water 4.1b 4.3b 1.6b 9.2b
XHHR CK 3.9b 4.1b 1.4b 8.8b

T AL RIS A 24 (%80 000) 5 B. i K5 i 4R (80 000) 5
C. XTHRAYIE A 4K (X80 000) 5 G. Hki; P. WEHRITRL; S. JERRL,
Note: A. Fe fetilizer treatment( %80 000) ; B. Leaf chloroplast after water treatment (x80 000) ;
C. Leaf chloroplast in control (X80 000) ; G. Grana; P. Osmiophilic glubule; S. Starch grain.

B S AR R A L

Fig. 1  Ultrastructure comparison of chloroplast
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TE AL BRI (x12 000) 5 B. #ALI AL (x6 000) ; M. Zakifk; Ch. tHakfdk; P SRR, S. JERRL .
Note: A. Leaf cell after Fe fertilizer siphon transfusion (x12 000) ; B. Yellow leaf cell (x6 000) ;
M. Mitochondrion; Ch. Chloroplast; P. Osmiophilic globule; S. Starch grain.
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Fig. 2 Chloropast distribution in cell
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TE: AL BERJE M ZORiR (%60 000) 3 B. Hi/K G M 2Rk (x60 000) 3 C. Xt A F Lk 4 (x60 000) ; M. Zikitk; Ch. 2k,
Note: A. Leaf mitochondrion after Fe fetilizer treatment (x60 000) ;B. Leaf mitochondrion after water treatment ( x60 000) ;
C. Leaf mitochondrion in control( x60 000) ; M. Mitochondrion; Ch. Chloroplast.
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Fig. 3 Ultranstructure comparison of mitochondrion
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