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Relationship between the biochemical content of buckwheat |eaves,
defensive enzyme activity and resistance to Rhinoncus sibiricus

CHEN Lei”” WANG Yu-Fei LI Hai-Ping"~ MENG Huan-Wen ZHOU Hong-You

(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract [Objectives] To investigate the relationship between the damage caused by Rhinoncus sibiricus, the amounts of
certain biochemical substances in the leaves of different buckwheat varieties and defensive enzyme activity, in order to provide
information for selecting pest-resistant varieties of buckwheat. [Methods] The damage caused by R. sibiricus to buckwheat
was investigate using the five-point sampling method in the field. The relative preference of R. sibiricus for four different
buckwheat varieties (Meng 0208, Meng 0207, Jinku 6, Jinku 2) was determined in laboratory experiments. The amounts of
major nutrients and secondary metabolites, and defense enzyme and protease inhibitor activity, in the leaves of different
buckwheat varieties, were also determined. [Results] Stem-damage rates on the Meng0208 and Jinku2 buckwheat varieties

were 59.22% and 65.23%, respectively; higher than on Meng0207 and Jinku6, which were 47.21% and 49.61%, respectively.
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The relative preference of R. sibiricus for different buckwheat varieties was: Jinku2>Meng0208>Jinku6>Meng0207. The
amounts of soluble protein, soluble sugar, proline, flavonoids and total phenol in insect-resistant buckwheat varieties were
significantly lower than in insect-sensitive varieties (P<0.05). There was a significant, positive correlation between the relative
preference of R. sibiricus for different buckwheat varieties and the amount of soluble protein (R=0.840), soluble sugar
(R=0.883), proline (R=0.750), flavonoids (R=0.809) and total phenol (R=0.729) in leaves. The activities of phenylalanine
aminolase, catalase, trypsin inhibitor and chymotrypsin inhibitor were significantly higher in insect-resistant buckwheat
varieties than in insect-sensitive varieties (P<0.05). There was a significant, negative correlation between the feeding
preferences of R. sibiricus for different buckwheat varieties and the activities of phenylalanine aminolase (R= - 0.837),
catalase (R= - 0.548), trypsin inhibitor (R=- 0.579) and pancreatic protease inhibitor (R=- 0.797) in buckwheat leaves.
[Conclusion] R. sibiricus significantly preferred feeding on the leaves of Meng0208 and JinKu2, whereas Meng0207 and
Jinku6 had the highest insect resistance respectively among the four buckwheat varieties tested. The palatability of different
buckwheat varieties to R. sibiricus was closely related to their nutrient content, secondary metabolic substances, defense
enzyme activity and protease inhibitor activity.

Key words feeding selection; nutrients; secondary metabolites; defensive enzymes; protease inhibitors; insect resistance
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Tablel Investigation and classification of damage to buckwheat and evaluation
standard of resistance to Rhinoncus sibiricus
. o FE A R i TN
951 S S bR B S B Bt
. . Classification standards for .
Classes Classification standard for pest survey : The type of resistance
feeding hazards

0 T A TR AR
Cotyledons and true leaves are not damaged
1 THMAEM FAEREE
Sporadic damage of cotyledons and true leaves
2 FO-MEMN A 1/3 LR AR E
Less than 1/3 of the cotyledons and true leaves
are damaged

3 FRERE AT 1/3-1/2 AR E
1/3-1/2 of the cotyledons and true leaves are
damaged

4 FRRE A 1/3-2/3 T E
1/3-2/3 of the cotyledons and true leaves are
damaged

5 FUHRIELA 2/3 DL E A E
More than 2/3 of the cotyledons and true
leaves are damaged

BBk EER A 0-5%

Feeding selection rate is 0-5%

EEEREA 6%-10%

Feeding selection rate is 6%-10%

BEBEEREN 11%-15%

Feeding selection rate is 11%-15%

BUEEFERN 16%-20%

Feeding selection rate is 16%-20%

RN 21%-25%
Feeding selection rate is 21%-25%

B R 25%0 |
Feeding selection rate of 25% or
more

#¥t (HR)
High resistance

Pt (MR)

Medium resistance

Brdt (R)

Resistance

&L (S)
Susceptibility

& (MS)
Medium susceptibility

/g (HS)
High susceptibility
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Table2 Stem-damagerate of Rhinoncus sibiricusto different buckwheat varieties
25K (% ) Stem-damage rate (%)
Ay H X - - — —
Year Regions 2 0208 2 0207 B 6 Sl 2
Meng0208 Meng0207 Jinku6 Jinku2
2018 19, 22 S AR T I EL P Ak SR AT 68.38+3.01b  59.70+1.57b  60.62+3.24b 77.01+£2.39a
West yongle village, Liangcheng county,
Waulanchabu city
2018 TRl AP B R & 86.66+2.62a  72.34+3.05b  77.58+3.80ab  87.92+4.66a
Dafa village, Linxi county, Chifeng city
2019 A3 T FERL S HO 3 R 22 P 22.62+2.83a 9.61+3.20b  10.65+2.43b 30.77+2.55a
Salaqi vocational and technical college,
Baotou
SEI LRI ZE R 59.22+1.05a  47.21£1.53b  49.61x1.17b 65.23+£3.22a

Average comprehensive stem-damage rate

FPEO - FREpREDR o RAT R S A AR NS FRERRTE 0.05 K E2E B, TR,

Date in the table are mean+SE, and followed by the different lowercase letters in the same row indicate significant differences at

0.05 level. The same below.
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Feeding selection rate (%)
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I 3 6 9 12 24
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Fig. 1 Feeding selection of Rhinoncus sibiricus
to leaves of different buckwheat
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( P<0.05, Duncan’s K5 ).
Different lowercase letters indicate significant differences

in feeding selection rate between different buckwheat
varieties at the same time (P<0.05, Duncan’s test).
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Table3 Assessment result about Rhinoncus sibiricus-resistance of different buckwheat varieties

FET I [ 2R 2 52 5 NS
Field experiments Feeding selection experiments . R .
i A S 7 , " AR 2SR
Varieti PILEES o PLILAREL o Multiple of insect
arieties Insect UIRESASE Insect IRE S resistance result
resistance Resistance type resistance Resistance type
coefficient coefficient
5¢ 0208 3 EH(S) 3 &L () i (s)
Meng0208 Susceptibility Susceptibility Susceptibility
5¢ 0207 ) frt (R) 1 ¥t (MR) 5L (MR)
Meng0207 Resistance Medium resistance Medium resistance
H 6 5 P (R) 5 prd (R) ra (R)
Jinku6 Resistance Resistance Resistance
2 4 i (MS) 4 i (MS) & (MS)
Jinku2 Medium susceptibility Medium susceptibility =~ Medium susceptibility
_ ~60r
~B30 A &0 B a 0.10'C a
SE a b, @Esor 0.9t b
§g25 “g:a/ gg?o.osf
i E 2.0 —g4or £Eo007]
8 i & be 2006 ¢
4o © ©30f c I £
.8 1.5 ¢ c 4T 5 - E 0057
o8 2 4 30,041
w 8,10 % 2 i%.s 0.03}
2 ~ 210 8 0.02} d
wg % =2 S 001 []
FE O N e Ve T e 0 BN
FE SD % FH SO K P AP
STESEs 9 SHFEFES &9 PGS G5
@}\ $o% $ S @o"? ﬁ@"? S $ & £ % S
dhfil Varieties fh il Varieties fib Varieties

B2 AR@:MFEEPHAEFYRSE

Fig. 2 Nutrient content in leaves of different buckwheat varieties at seedling stage

A AIEMERAE R, B AIAMERES R COMER S =
A. Soluble protein content; B. Soluble suger content; C. Proline content.
B AR R, EAR A AR NS PRI E L H RS 5
( P<0.05, Duncan’s ZH KK ), T EIFE,

Data are mean+SE. Histograms with different lowercase letters indicate significant
differences at the 0.05 level by Duncan’s multiple comparison. The same below.

gy 6 19 2.1 £, EFRRAmAISE 0208 _ R N -
O FAT R o LA 0207 g 13 o e R BRI R
SRR B AR 0 i e R A A FEAZ P SRR S R T R e i 288 R R
Prdt g RS 6 10 1.9 f%. Pearson ARJGHESMHT  BBIEEZEF R (P<0.05) (F3), RFFHIA
R, VIR g3 RS R ARFhSE 0207 R FEHTHLA R 6 BN 2
PEFE ST AR (R=0.750 ). Wtk SO I KR A AR R R 5
(R=0.840). TIPERE (R-0.883) frffezem 0208 FIEE 2 (P<0.05). wFFHLMMFIHE Y 6
FIEMEKFR (P<0.05), R A (3.53 me/g ) B TR S A
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B3 ARGMFZHHAMFRERFEUNRESE
Fig. 3 Contents of secondary metabolitesin leaves of different varieties at seedling stage
A KEMESR; B, BEEE; C ATEE,
A. Flavonoid content; B. The total phenol content; C. Tannim content.
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Al Varieties
B4 AEGEFHFEHHAM R HEEEE
Fig. 4 Defensive enzyme activity in leaves of different buckwheat varieties at seedling stage
A.SOD i%fE; B.PAL iith; C. CAT {fit%; D.POD itk
A. SOD activity; B. PAL activity; C. CAT activity; D. POD activity.
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FE 27 B AR B RO B R i R AR
P00 C TT ) 305 1 0 o L 2 1 il 551 ( CT)
R EE (P<0.05) (K 5), EFFHLHHF
5 0207 AR5 FEHT R A AE 6 1) THIE M & 5
TR AN SE 0208 FIE T 2 (P<0.05), J2HIG
PR 5.99 151 2.63 £, PLH S FNZE 0207 FIEE
6 CI &M m TR RIS 0208 FIE 2

(P<0.05), 4y A& MR 3.0 f5F0 4.6 £ (&
5). Pearson FHICHEAMHT R, VORI LX)
TR AFPUTE SR ) R F B SR T (R=

- 0.579) Fl CI ( R= - 0.797 ) TG HEAEAE B Al
KFKFR (P<0.05),
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