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Effects of Boron and Zinc Foliar Application on Photosynthetic Characteristics and

Mineral Elements of Oil Tree Peony Paeonia ostii ‘Feng Dan’

WEI Shuang-yu,JI Wen-li* , YANG Dan-yi
(College of Landscape Architecture and Arts, Northwest A&F University ,Yangling 712100, Shaanxi,China)

Abstract; Taking common variety of Paeonia ostii ‘Feng Dan’ as material,and using foliar spray method,
the effects of boron and zinc fertilizer on photosynthetic characteristics, mineral elements content and chlo-
rophyll content in leaf were examined to provide theoretical basis for the rational cultivation and fertiliza-
tion of oil tree peony. The results showed that foliar fertilization with boron and zinc could effectively in-
crease daily average net photosynthetic rate efficiency (P,) and stomatal conductance (G,) of ‘Feng Dan’
under natural conditions. The average net photosynthetic rates of single use of boron,zinc and combined
use of both elements were 16.46%,19. 35% and 37. 43% higher than that of the control, which increased
the accumulation of photosynthetic products. Through fitting the model to the light response curve and the
CO, response curve,it was found that spraying boron and zinc fertilizer could increase the potential photo-
synthetic capacity P, and A,., of ‘Feng Dan’ significantly, with the maximum values of 15. 12 pmol -
m * s 'and 34.59 ymol * m~? + s ',and at the same time,its apparent quantum efficiency (AQY) ,initial
carboxylation efficiency (ACE),light saturation point (LSP) and CO, saturation point (CSP) were also im-
proved,allowing it to adapt to a broader range of light intensity and CO, concentration range. The chloro-
phyll content (Chl) increased significantly through spraying boron and zinc fertilizer, and the value of

Chla/Chlb was also improved. The application of boron and zinc also affected the contents of the mineral el-

W hs HHEA:2018-05-17 f&[E HHE:2018-06-26
BT Mol A 25 M7 b BHBF K L 15 (201404701 5 4 B 7 5 X BF 1T %155 5 (2017NY-16) ,
YEZ B BB L &, 78 B A BF 5 07 0« G MRA 9 A% 35 A2 B, E-mail: weisy@nwafu. edu. cn
x BAEMEE & SO, Lo, W W20z L W AR S BIF ST 1) R ARRE ) RO SRR . E-mail :jiwenli@nwsuaf. edu. cn



% 2 30

BUOURE 26 < G 000 L X 97 P 3 © RS Dl 45 R Ak R 5 0 36 5 B 19 5 ) 141

ements in the leaves with different degrees, especially nitrogen, phosphorus, iron, manganese, boron and

zinc. All results were the best in the combined application of boron and zinc fertilizer.

Key words: Paeonia ostii ‘Feng Dan’; boron fertilizer; zinc fertilizer; photosynthetic characteristics; min-

eral element
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Fig. 1 Diurnal changes of PAR,C,, T, and RH during the experimental period
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Fig. 2 Effects of foliar application of boron and zinc on the

photosynthesis diurnal changes of ‘Feng Dan’
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Fig. 3 Effects of foliar application of boron and zinc on diurnal changes of G, and T, of ‘Feng Dan’
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Table 1 The light-response parameters comparison of ‘Feng Dan’ with spraying boron and zinc

4 FWE T RE %ﬁ?@%%ﬁﬁ Primax %T@A?H‘QAI,SP ﬁ'ﬁ%l‘ﬁ?‘%‘k‘lch Hﬁ,‘uﬂ?ﬂﬁﬂz%‘ﬁ Rd
AQY /(pmol « m Zes 1) /(pmol + m Zes 1) /(pmol + m Z2es 1) /(pmol «+ m™?% « s71)
C1 0.05240.010 2b 12.89+1.16b 1612.47+25.47.6b 35.56+3.3b 1.734+0.13a
C2 0.06440.001 3a 15.12-0. 89a 1775.02433.52a 41.1342. 16a 2.06840.07a
C3 0.060=40. 008 6ab 13.42+1.07b 1 676.66+28. 36b 36.06+0. 83ab 1.823%+0. 04a
C4 0.04740.009 4c 10. 75+1. 04c 1474.64+24.18¢ 32.98+2.2b 1.1974+0. 04b

o B AR R PR R R A P22 S B NE FREROR 5K KB FRFOR 10K T,

40
35 |
30
25
20 f
I5¢

1

esh

——Cl1
——C2
- (C3
——C4

O

P./(vmol *m *
=

q Q Q \} Q Q Q Q
s L A Q \ \) N Q Q
5 A O ORI
i TRICO ik [

C./(1 mol * mol ")

B S5 MiEM. e R CO, MR 25 50T
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Table 2 The carbon dioxide response parameters comparison of ‘Feng Dan’ with spraying boron and zinc
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Table 3 Effects of foliar application of boron and zinc on the mineral elements content of ‘Feng Dan’
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Fig. 6 Effects of foliar application of boron and zinc on the chlorophyll content of ‘Feng Dan’
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