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Effects of phosphorus application on alfalfa photosynthesis and
resistance to thrips (Thysanoptera: Thripidae)
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Abstract The aim of this research was to investigate the effects of phosphorus application on the mechanism of
photosynthesis in the alfalfa Medicago sativa and its resistance to thrips. Two alfalfa varieties were chosen for this
study: ‘Gannong No. 3’ (thrip-susceptible) and ‘Gannong No. 9’ (thrip-resistant). During the peak period of
thrips infection, the damage index, thrips” number and growth index of alfalfa at different phosphorus levels were
investigated and evaluated, and the photosynthetic gas exchange parameter and the content of soluble sugars were
determined. The results showed that the damage index was significantly reduced, but the plant height and yield
were significantly increased with the increase of phosphorus level. There was no significant change in the number
of thrips. The photosynthetic rate ( Pn) and efficiency of water application ( WUE) were significantly increased
but the transpiration rate (7r) and stomatal conductance (Gs) were reduced with the increase of phosphorus level.
The soluble sugar content in the heart leaves was significantly increased with the increase of phosphorus level.
There was no correlation between soluble sugar content in the heart leaves and the density of insect population,
but there was a highly significant negative correlation between soluble sugar content and the damage index. The
alfalfa photosynthesis and its tolerance to thrips were enhanced after the application of phosphorus. It is an eco-
nomical and effective ecological control measure against thrips to apply phosphorus fertilizer in the field.
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Table 1 Damage indexes of alfalfa infested by thrips

under different phosphorus levels

2 E5%/ % Damage index

AL PR

Treatment HA3 5 &9 5
Gannong No. 3 Gannong No. 9

CK (44. 6240. 89) a (42.2140.99) a
P6 (41.02+1.85) b (38.52+1.24) b
P12 (40. 26+1.03) b (37.43£1.61) b
P18 (35.26=%1.25) ¢ (34.65=+1. 32) be
P24 (35.6641.33) ¢ (32.95+1.03) ¢
P <<0. 001 <<0. 001

D Bl R 44 AR D R AEUIE 5 /NG S B 3R AN R Ak 3
V6] g . 3 P 22 5 (P<<0. 05) , R[] o
Data are means=+ SE. Different letters in the same column indi-
cate significant difference among different treatments (P <C
0.05). The same below.
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Table 2 The population of thrips on alfalfa single branch under different phosphorus levels
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Fig. 1 Plant height, yield and yield growth rate of alfalfa under different phosphorus levels
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Fig. 2 Gas exchange parameters of alfalfa infested by thrips under different phosphorus levels
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Fig. 3 The soluble sugar contents of alfalfa heart leaves

under different phosphorus application levels
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Table 3 Correlation among total population, damage index and soluble sugar content of thrips

FH T H4 35 Gannong No. 3 H4 95 Gannong No. 9
Correlation r P r P
B R -2 F 488 Total number-Damage index 0.539 0.038* 0. 623 0.013*
Al -4 B 1 Soluble sugar content-Total number —0. 296 0. 629 —0. 549 0.338
Al -2 E 48 %% Soluble sugar content-Damage index —0. 801 0. 006 ** —0. 942 0. 002 **

D “x "FORASENE B3 (P<C0. 05),“ x * "FIRMIFMEA B3 (P<<0. 01,
“ % ” significant correlation (P<C0.05), “* x*” highly significant correlation (P<C0. 01).
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