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Fig.1 Damage index of alfalfa infested by different number
of Odontothrips loti
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Table 1 Plant height,stem diameter,number and length of branch of alfalfa infested by different number of Odontothrips loti
EE B /em Sfl/mm ER/mmt M HARIE S
] /d /A £ /cm /4

6 CK 19.036+0. 806" 1.236+0.019"  3.250+0.117°  2.25340.132" 0.400+0. 025 —
13k /#k 18.213+0.600"  1.23140.024™  3.542+0.121°  2.361+0.124° 0.60040. 100" —
3%/t 17.77440.402"  1.22440.017" 3.66440.133" 2.721£0.126" 0.6422+0.008" —
53k /PR 17.20040. 475° 1.218+0.024° 4.01140.124* 2.896+0.106" 0.798+0.023" —

12 CK 24.17340.435° 1.510+0.012*  5.81140.163"  3.372+£0.167° 2.405+0.048" —
13k /#k 23.435+0.508"  1.47340.016" 5.16640.153°  3.944+0.196" 1.588+0.013° —
33k /B 22.28940. 469 1.45140.016°  5.291+0.147"  4.59040.117* 2.133+0.126" —
53k /#k 21.585+0. 423" 1.4294+0.016"  4.68040.137"  4.340+0.157" 0.898=+0.078" —

18 CK 35.29540. 626" 1.656+0.023" 7.936+ 0.131" 8.048+0.183° 8.622+0.106" 1.667+0.167¢
13k /#k 32.281£0.481"  1.632+0.022" 5.344£0.145" 8.31040.179" 6.51840.036" 2.583+0.201"
3K /kk 30.73040. 735° 1.5924+ 0.02°  4.82740.123° 9.217+0.161" 3.558+£0.092° 4.889+0.167"
53k /#k 26.500+0. 604" 1.54740.016"  3.79640.126"  6.78640.204" 2.838£0.002° —

T =[RS R /NG B R 70 AR [R] 52 35 6 04 [e] Ak 380 [A) 22 e 0 38 (P<<0. 05) ,* — "3RS Gt BIAHSC U . T A
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Fig.2 Toproot and root collar diameter of alfalfa infested by different number of Odontothrips loti
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0.05) K&K T 2.34% , 1 3k /bR A0 3 3% /MR Ab BT 122 35
BT CK, 20 BIBm 7 15.12% #1011, 32% 5 2 %A A K
¥ W% T CK(P<<0.05) , 1% 4% 51 4 31.59% .
48.01% F134.23% ; 3PMAMRAAE 5 3K /MRALBLN b 2
T CK(P<<0.05) , 34 W& 24 17.75%, 1 3k /#k #1 3
/MR AN TR 3 LT CK, B R 4 50 R 19. 80% Fi
4.86 %0 ; S M AR BB TR 8 R e T IS R L E 3
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Table 2 Number of lateral root of alfalfa infested by different number of Odontothrips loti

ZE W] E/d A 7R 1 AMIARE /A 2 G AR %/ A 3R K/ A S AR E/ A

6 CK 13.667+0. 158° 5.000-0. 100° — 18.667+0. 033
13k /% 13.86040. 129" 5.66740. 289" — 19.5334-0. 159°
33k /B 15.66740. 389* 7.33340.031° — 23.0000. 150°
53K/t 14.000=+0. 200" 7.567+0.031° — 21.567+0.071"

12 CK 17.57840. 225 25.722+0.102" 3.03340. 033" 46.333-0. 060"
13k /#k 18.12240. 313¢ 24.978-+0. 069° 3.17840. 069 46.278+0.071°
33k /B 19.91740. 276° 31.533+0.076° 7.50040. 067 58.950+0. 039°
53k /B 18.650+0. 287" 17.76140. 035 5.50040. 067" 41.91140. 040°

18 CK 28.167+0. 258" 49.4674+0. 208 3.83340.017 81.467-0.098
13k /B 33.167+0. 289" 48.83340. 076" 5.83340. 058" 87.833+0. 213
33k /¥R 30. 500=0. 300° 48.389740. 347° 9.000+0. 100° 87.889+0. 068"
53k /B 36.33341.041° 33.33340. 042 5.12540. 025° 74.791+0.715°

®3 ARBOENTHAEEESAERLEEEESAMRKE
Table 3 Length of lateral root of alfalfa infested by different number of Odontothrips loti
Z ER]H /d b T 1AM K /cm 2GR/ em 3P /em SRR /cm

6 CK 3.28240. 054° — 3.28240. 031¢
1%/t 3.00140.011° 1.09240. 010° — 4.092+0.003°
33k /B 2.58040.012° 1.297-40.016" — 3.87740.010"
53k /B 2.40240. 018" 1.386+0.016° — 3.78840. 008°

12 CK 3. 44440. 002 1.606+0. 038" — 5.050=40. 046"
13k /tk 3.873+0.012° 1.41740.015" — 5.291+0.015°
33k /bR 3.83640.002" 1.487+0.012" — 5.32340.007°
53k /B 3.35640. 004 1.41540.021° — 4.77240.003°

18 CK 3.68540. 020° 1.0960.011° 0.97740. 025" 5.75740. 004
13k /tk 4.242+0.011° 1.44240.014° 0.783+0.015" 6.467+0. 004"
33/t 4.102-+0. 002" 1.62240.012° 0.929-+0. 014 6.653=+0. 008"
53k /B 3.59940.011¢ 1.471-0. 006" 1.1500.010° 6.21940.015°
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S /RRALFE R BRI 25 AE W) SRR AR 3 CK B B RE AR T
3.63% o Hb bR A Y AE 13k /KR 33k /R AL BE R
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SRR 2B ) e B MR e HE R S R L 2R H RS |
Tho &4k PR iAW) 6 S S BEAIR T 15. 032 .8.62%
H126. 1806 , 2K =Wyt 73 S FEAR T 35. 5026 .18. 67 %6 Fl
29.65% , b LY o BRI T 16.61% .23.43%
135,320 MR R AW =5 HIFEAR T 22.10% .31.09%
1 45.06% , # e b 23 5 BE AR T 6. 586 . 10.00% F
15.05%, 25 it [ 43 ) 34 in 17 2.60% . 12.64% A0
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Table 4 Root,stem and leaf biomass, stem to leaf ratio and root to shoot ratio of alfalfa infested by

different number of Odontothrips loti

if/f b 38 g YR/ iﬂ(ﬁff/ *?jjf%)/ I W

6 CK 0.041+0. 004¢ 0.026+0.001* 0.067-+0.010° 0.01440.001°  0.629-+0.010° 0.215+0.013"
13k /8 0.045+0.002° 0.030+0.001° 0.07540.010¢ 0.016+0.001" 0.6534+0.013° 0.220-+0.011"

33k /KR 0.05140. 002" 0.036=40.001" 0.087=40.010" 0.02140.001* 0.70840.015" 0.2354+0.011°

53k /R 0.052+0.002" 0.0384+0.001* 0.09040.010° 0.021+0.001* 0.729+0.012* 0.238+0.01"

12 CK 0.124-+£0.001* 0.09240. 004 0.21640.012¢ 0.04540.001°  0.742-+0.012" 0.207+0.011°
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Effects of Odontothrips loti on root and shoot growth
of alfalfa seedlings

WEN Ya-jie,ZHOU Sheng-ying, LIU Yan-jun,ZHANG Hong-yang,

GOU Wen-shan, LIU Ning-yun,HU Gui-xin"

(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry
of Education, Grassland Engineering Laboratory of Gansu Province,Sino-U. S. Centers for Grazing Land
Ecosystem Sustainability, Lanzhou 730070, China)

Abstract: In order to explore the response of the root and shoot growth of alfalfa seedling to Odontothrips loti
thrip damage and the relationship with alfalfa tolerance. In this experiment, Medicago sativa cv. Gannong No. 9 al-
falfa was used as the experimental material to evaluate the resistance performance of alfalfa by mearing the root, stem
and leaf growth and biomass of alfalfa under different O. loi population pressure (0, 1,3 and 5 heads thrips/plant).
The results showed that the damage indexes of alfalfa increased continuously with the increase of O. [oti population ,
while the plant height and stem diameter decreased continuously. In the early stage of damage, the alfalfa leaf area, lat-
eral branch numbers, lateral branch length, taproot diameter, lateral root numbers, lateral root length and root stem
leaf biomass increased, but the root collar diameter became thinner. During the middle stage of damage, the leaf area
of alfalfa decreased continuously with the increase of thrips pressure, whereas the lateral branch length, the taproot di-
ameter and root collar diameter decreased. The numbers of lateral branch and the length of lateral roots increased,
while the numbers of lateral root and the biomass of root, stem and leal increased at the lower thrips population (1,3
heads thrips/plant ) and decreased at the higher thrips population (5 heads/plant. In the late stage of damage, the leaf
area, lateral branch length, taproot diameter, root collar diameter and root, stem and leaf biomass of alfalfa decreased
and the lateral root length increased continuously with the increase of thrip population. The numbers of lateral branch
and lateral root increased at the lower population and decreased at the higher population. The moderate damage of O.
loti (less than 3 head/plant) could stimulate the growth of branch and lateral root of alfalfa at seedling stage, which
enlarged the photosynthetic area of plant crown, and improved the absorption capacity of root to soil water and min-
eral nutrition. The regenerate growth capacity of alfalfa was improved, and produced over-compensatory growth, thus
enhanced the tolerance of alfalfa to thrips. However, the growth of branch and lateral root of alfalfa were inhibited by
the excessive pressure of thrips (5 heads/plant) , so that the growth performance of alfalfa was under-compensation fi-
nally,and the tolerance of alfalfa was weakened.

Key words: Odontothrips loti;alfalfa;botanical characteristics;biomass distribution;tolerance to thrips



