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Changes in levels of nitrogen phosphorus and potassium in roots and shoots
of different rice varieties under infestation by Nilaparvata lugens Stal

Homoptera Delphacidae
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Plant Protection Yangzhou University Yangzhou Jiangsu 225009 China

Abstract Changes of nutrient components in roots and shoots of rice for tolerant and susceptible varieties to
Nilaparvata lugens Stal infestation were detected by using H,SO,-H, O, method at the tillering stage. For
Xie you 963 N P and K contents in roots and shoots at 3 d after 60 and 120 nymphs/plant infestation and N
contents in roots and shoots at 6 d at the tillering stage did not show significant reduction. P contents in roots
and shoots at 6 d K contents in roots at 6 d P contents in shoots at 9 d and K contents in roots and shoots at
9 d after 120 nymphs/plant infestation decreased significantly but 60 nymphs/plant infestation did not result in
significant reduction of P and K contents K contents in shoots at 6 d and N contents in roots at 9 d after 60
and 120 nymphs/plant infestation showed significant reduction. For Xie you 63 N contents in shoots at 3d P
contents in roots and shoots at 3 d N and P contents at 6 d and 9 d after 60 and 120 nymphs/plant infestation
did not show significant reduction. N and P contents in roots at 6 d K contents in roots and shoots at 6 d and
N contents in roots at 9 d after 120 nymphs/plant infestation decreased significantly but 60 nymphs/plant
infestation did not result in significant reduction. K contents in roots and shoots at 3 d and 9 d and P contents
in roots at 9 d after 60 and 120 nymphs/plant infestation showed significant reduction. The results showed that
nutrient components in rice plants under N. lugens infestation varied with rice variety. Xie you 63 was more

sensitive than Xie you 963. Reduction of K content was the highest the next was P and the last was N. Roots
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were more sensitive to N . [ugens infestation compared with shoots.

Key words Nilapavata lugens rice varieties roots shoots nutrient components
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1.3 F=154.924 df =1 36 P =0.00001
DPS F=372.288 df =1 36 P =0.00001
2002 N F =
NPK 2.231 df=2 36 P=0.122
2 F=39.930 df=1 36 P =0.00001 F
=14.015 df=2 36 P =0.00003
2.1 N F

=0.08723 df=2 36 P=0.917 F=1.325 df=2

3 963 36 P=0.278 1
63 N
1 N
Table 1 Changes in N contents in roots and shoots of different rice varieties under Nilaparvata lugens infestation
/ N N contents %
Rice variety Rice organ Plazty};zg}?:/rpiennlsity . ]nfest;tion duration d 5
63 60 1.095+0.069 b 1.261+£0.193 a 0.810+0.096 a
Xie you 63 Roots 120 1.104+0.126 b 0.927+0.130 b 0.566 +0.062 b
Control 1.380+0.072 a 1.316 £0.110 a 0.717+0.022 a
60 2.155+0.453 a 1.887+0.371 a 1.936 £0.226 a
Shoots 120 2.184+0.161 a 2.211+0.600 a 1.506 £0.171 a
Control 2.587+0.148 a 2.124+0.484 a 1.663+£0.485 a
963 60 1.395+0.220 a 1.593+0.145 a 1.222+0.252 b
Xie you 963 Roots 120 1.600 +£0.076 a 1.363+0.014 b 1.152+0.101 b
Control 1.640+0.181 a 1.515+0.131 ab 1.556 +£0.0731 a
60 3.247+0.284 a 3.078 £0.260 a 3.092+0.217 a
Shoots 120 3.291+0.150 a 3.185+0.318 a 2.907 +0.065 a
Control 2.927+0.252 a 3.070+£0.196 a 2.931+0.122 a

+ P <0.05 Duncan
Data are means + SD  and those of the same organ of the same rice variety within the same column followed by different letters show significant difference P <
0.05 Duncan test . The same below.

6
N F =063.665 df =1 F=2018 df=2 36 P =
36 P =0.00001 F=220.008 df=1 36 P = 0.14774 F=2288 df =2 36 P =
0.00001 N 0.06879 F=1.009 df=2 36 P
F=0.335 df=2 36 P=0.718 =0.35402 1
F=17.627 df =1 36 P = 2.2 P
0.00017
3
F=0.4315 df=2 36 P=0.653 p F=60.722 df=1 36 P
F=3.081 df=2 36 P =0.05821 =0.0001 F=87.227 df=1 36 P =0.0001
F=0.3048 df=2 36 P=0.73914 1 P
9 F=1.409 df=2 36 P=0.258
N F =
270.065 df=1 36 P =0.00001 F =540.659 F=5.655 df=136 P=0.023
df=1 36 P =0.00001 F=6.077 df=2 36 P F=4.299 df=236 P=0.0212
=0.00532 F =

33.375 df =1 36 P =0.00001 F=0.09 df
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=236 P=0.910 F=0.9276 df 1.04816 df=2 36 P =0.36104 2
=2 36 P=0.405 2 9
6 P F =
p F=26.972 df=1 36 P 33.501 df =1 36 P =0.00001 F =331.763
= 0.0001 F =214.124 df =1 36 P = df=1 36 P =0.00001 F=6.391 df=2 36 P
0.0001 P =0.004
F=0.321 df=2 36 P=0.727 F =
F=18.242 df 8.459 df=1 36 P=0.006 F=5.769
=2 36 P =0.0001 df=2 36 P =0.00671
F = F=0.5099 df=2 36 P=
3.124 df =1 36 P = 0.0857 F = 0.60485 F=1.009 df=2 36 P
0.01887 df =2 36 P =0.13714 F = =0.35402 2
2 P
Table 2 Changes in P contents in roots and shoots of different rice varieties under Nilaparvata lugens infestation
/ P P contents %
. . . Planthopper density Infestation duration d
Rice variety Rice organ nymphs/plant 3 p 5
63 60 0.839+0.093 ab 0.725+0.101 a 0.455+0.044 b
Xie you 63 Roots 120 0.691 £0.125 ac 0.481+£0.057 b 0.354+0.086 b
Control 0.841+£0.035 a 0.699+0.048 a 0.581£0.035 a
60 1.072+£0.171 a 0.861+£0.127 a 0.842+0.114 a
Shoots 120 1.106 £0.103 a 1.074+0.154 a 1.014£0.161 a
Control 0.933+£0.255 a 1.026 £0.156 a 1.073+£0.214 a
963 60 0.471+0.092 a 0.523+0.087 a 0.305+0.049 a
Xie you 963 Roots 120 0.403+£0.078 a 0.343+£0.054 b 0.319+0.017 a
Control 0.464£0.170 a 0.469+0.053 a 0.362+0.024 a
60 0.881+0.058 a 0.863 £0.067 a 0.946+0.104 a
Shoots 120 0.859 +0.058 ab 1.004+£0.091 b 0.813+0.015 b
Control 0.789+£0.045 a 0.814+0.045 a 0.937+£0.019 a
2.3 K 49.414 df=1 36 P =0.00001 F=416.32 df
=1 36 P =0.00001 F=330912 df=2 36 P
3 =0.00001
K F =152.576 df F=28.448 df =2 36 P =0.00098
=1 36 P =0.0001 F=13.163 df=2 36 P
=0.00005 K
F=0.397 df=1 36 P=0.533 F=0.149 df=1 36 P=0.702 F
=2.622 df=2 36 P=0.087 F
=1.817 df=2 36 P=0.177 3
F=0.001 df = 9
136 P=0.9734 F=1.199 df=2 36 K F =
P=0.313 F=10914 df=2 36 P= 21.456 df =1 36 P =0.00005 F =519.903
0.16 F=1.088 df=2 36 P= df=1 36 P =0.00001 F=42.326 df =2 36
0.345 3 P =0.00001
6 F =

6.582 df=1 36 P=0.015 F=4.264
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df=2 36 P=0.022 0.621 F=0.419 df=2 36 P=
0.661 3
F=0.483 df=2 36 P=
3 K
Table 3 Changes in K contents in roots and shoots of different rice varieties under Nilaparvata lugens infestation
/ K K contents %
Rice variety Rice organ Planthopper density Infestation duration d
nymphs/plant 3 6 9
63 60 1.479£0.168 b 1.577+0.246 a 0.673+0.207 ¢
Xie you 63 Roots 120 1.692 +0.403 b 0.541+£0.142 b 0.335+0.173 b
Control 2.712+£0.374 a 1.557+0.302 a 1.290+0.216 a
60 3.267+0.186 b 2.880+0.177 a 2.153+0.360 b
Shoots 120 3.134+0.082 b 2.371+0.268 b 2.173+0.246 b
Control 3.592+0.269 a 2.729+0.040 a 2.889+0.481 a
963 60 1.732+£0.381 a 1.997+0.398 a 1.141£0.072 a
Xie you 963 Roots 120 2.034+0.517 a 1.151+£0.231 b 0.369+0.262 b
Control 2.337+0.787 a 1.959+0.327 a 1.327+0.151 a
60 3.208 +0.358 a 3.019+0.247 b 3.170+0.344 a
Shoots 120 3.321+£0.247 a 3.056+0.227 b 2.413+0.277 b
Control 3.662+0.312 a 3.511+0.227 a 3.435+0.336 a
2.4 120 / NP 3
K
120 / 63 963 3.1 NPK
K 9 K
74.03% 72.19% p 39.07%
11.88% N 21.06% 25.96% 8%
1 120 / 63 963
K 9 K 24.78% 2006
29.75% p 5.50% 13.12%
N 9.44% 0.82% 2
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Fig. 1 Percent decrease of N P and K contents in roots of Xie you 963 A and Xie you 63 B under Nilaparvata lugens

infestation of 120 nymphs/plant compared with controls
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