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Effect of iron-supply to the half root on chlorophyll fluorescence parame-

ters of Pyrus betulaefolia seedlings
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Abstract: [Objective]lTo explore the changes of chlorophyll content, active iron and chlorophyll fluo-
rescence parameters of Pyrus betulaefolia seedlings under iron-supply to the half root system.[Meth-
ods] The chlorophyll content, active iron content and chlorophyll fluorescence parameters were mea-
sured on the leaves of 1-year-old Pyrus betulaefolia seedlings treated with iron deficiency, iron supply
to the half-root and iron supply to the whole root. [Results]Compared with the iron deficiency condi-
tion, the chlorophyll content and active iron content in the leaves of Pyrus betulaefolia increased by
55.5% and 98.5%, respectively with the treatment of iron-supply to the half root. F, was significantly
lower and F./F., and ®PSII were significantly higher with iron-supply to the half root than those with
iron deficiency. There were no significant differences in the three parameters between iron-supply to the
half root and to the whole root.[ Conclusion] Under the condition of iron-supply to the half root, the nor-
mal photosynthetic capacity of Pyrus betulaefolia leaves can be maintained, which provides a theoreti-
cal basis for reducing the cost of applying chelated iron fertilizer.
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From the left to the right: iron deficiency , half-root iron supply and total root iron supply.
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Fig. 1 Different iron supply treatments
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FH HCI 5% NaOH i £ 6.3, & N ith 7 4§ 45 min i#
15 min 8/, & FR R i 1 IRTE R 140 H .

LA H 5 TR IR AT SR | 2 A AL R R 4 AR L 2k
AL B, SRR AL FEAE T T AN Fe-EDTA Hoagland £

% 1 Hoagland EF&

Table 1 Hoagland nutrient solution

wam *EXHL?J\ TR 1%%3&%2@_*2 i 45 W %ﬂ‘%fﬁ FETH R 2T it %iﬁiﬁi*ﬂ TG e AR L .

Compounds Relative Stock soluFlon Stock soluFlon The Yolume of stock solutlon The final concentration
molecular mass  concentration/(mmol-L")  concentration/(g-L")  per liter of final solution/mL of the reagent/(mol-L™")

KNO; 101.10 1 000 101.100 6.0 6.0x10°

Ca(Nos)2-H,O 236.16 1000 236.160 4.0 4.0x10°

NH.H,PO, 115.08 1 000 115.080 2.0 2.0x10°

MgSO.-7H20 246.16 1000 246.160 1.0 1.0x10°

KCl 74.55 25 1.864 1.0 5.0x10°

H,BO; 61.83 12.5 0.773 1.0 2.5%10°

MnSO.H.O 169.01 1.0 0.169 1.0 2.0x10°

ZnSO,-TH,O 287.54 1.0 0.288 2.0 2.0x10°

CuSO,-5H,0 249.68 0.25 0.062 2.0 5.0x107

H:Mo00.(85%) 161.97 0.25 0.040 2.0 5.0x107

MoO; 367.15 100 36.715 1.0 1.0x10™

Fe-EDTA 421.10 100 42.110 1.0 1.0x10*

TR, AR AL A — Ot I 478 7, — O n
A% Fe-EDTA ] Hoagland & 77 i , 4R A4 93 0] 1)
AT IR, M3 49 d, BRI T dEH 1k,
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Different small letters indicated significant difference at a =0.05.

The same below.
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Fig.2 The chlorophyll relative content of the leaves of Pyrus

betulaefolia under different iron supply treatments
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Fig. 3 The active iron content of the leaves of Pyrus
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betulaefolia under different iron supply treatments
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Table 2 The chlorophyll fluorescence parameters of the

leaves of Pyrus betulaefolia under different iron supply

treatments

241 Parameter -Fe 1/2+Fe +Fe

F) 260.0 a 2553 a 2504 a
F. 889.9a 8223 a 819.6 a
F, 631.0a 490.0 b 451.0b
F, 273.2b 240.5a 2248 a
Fa 1544.6 a 16372 a 1626.0 a
®PSII 0.291b 0.408 a 0.449 a
F./F, 0.822b 0.853 a 0.861 a
NPQ 0.754 a 1.047 a 0.989 a
qP 0.415b 0.600 a 0.648 a
P 0.291b 0.409 a 0.449 a
D 0.296 a 0314 a 0.306 a
Ex 0413 a 0.277b 0.245b
f 0.718b 0.820 a 0.838 a
o 0417b 0.450 a 0.456 a
6} 0.583 a 0.550b 0.544b
B/a-1 0.403 a 0.234b 0.193b
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