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Abstract Crop rotation is an important agricultural measure to control Heterodera avenae (cereal cyst nematode,
CCN). In order to define the effect of different rotation patterns on CCN in high-altitude regions of Qinghai
Province, 6 rotation patterns were studied in field experiment with regional test method. The results showed that
there was significant difference in changes of population density of CCN under different rotation patterns. Rota-
tion of wheat with potato, rape, or broad bean by no less than two years can effectively reduce the population
density of CCN. The amount of cysts in the soil decreased by 39.31% —84.39%. The eggs and second stage juveniles
(J2) 1in single cyst dropped by 73.21% —95.35% . and egg density in per gram soil decreased by 83. 76% —97.82%.

Among different crops, control effect on CCN by rotation of wheat with potato or broad bean was significant bet-
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ter than that by rotation of wheat with rape. The eggs can hatch properly in four plots planting wheat, potato,

broad bean or rape in the same field. The J, amount in the soil increased at the end of April and peaked in early

May. The amount of J, and cysts in the soil, the eggs and J, in single cyst, and the egg density in per gram soil

dropped sharply since mid-May, then declined slightly and tended to be stable in June and July. The empty cysts in

the plots increased dramatically in mid-May to mid-June, and tended to be stable in July. The dynamics of egg-

hatching and the changing trends of population density of CCN were consistent before August. The population

density of CCN in wheat plot was rising as the cysts fell off into the soil since the middle of August. The amount of

cysts in 100 mL soil increased by 28. 62% and the egg density in per gram soil increased by 41.13% after wheat

harvest. However, the amount of cysts in 100 mL soil decreased by 32.27% —48.36% , and the egg density in per

gram soil decreased by 70.56% —81.82% in rape, broad bean and potato plots after harvest. The population den-

sity of CCN in wheat plot were significantly higher than those in rape, broad bean, and potato plots from mid-Au-

gust to October.

Key words Heterodera avenae; rotation pattern;

INERABEL I Heterodera avenae (cereal
cyst nematode, faj ff CCND) , J&—2R B 1E/NE K
A R W R RERGRIEM AR
) S i AR e S R H TR et S 40 4
R KA . FEFRENTES WL LR VTR
HE NS HN B T E % 16 4 (. AR
X0, Hok A R 2 400 5 hm* 7, %4k — ik 51
HNFE P 1526 ~50%, EH K 71%~92%.,
LRI IV 1) 4 22 ) SR R 8K I S F 3% 26
SRR /NEZ PR BTk 73 % ~89 %0, YD FEBTHLAR /)N
FZ L B S 30 40% ~ 9226, Hajihasani
SEUORGHE A2 R BELR L HL Lati pons FIEEF K1
WLM H. filipjevi 5e TIEOIFN 2 4 it CRIFR
J2)3k 20 AN, NZE PR G 430 5526 i 4804,
IINFERA i 2 M A TR T g A ) B K R B
INZEWE 500, BE A SR i s A g v -
A HPIFN J,10,20 F1 40 A BF 38 /N 22 77 w4 K A3 )
o 17.8%.38. 6% 1 55. 0261 s 4= 75 fE A R 3
T o, IR 2 HUB BE T 29 ANERAN T, I /NEE
FEEMCIE 50% DU b, AR, BEE R LR AL
JINZZ 5 DX I MAC ) R TR 45 TR 3R 1 5], CON R A=
& H L B AR NN ™ IR N A P AR R
Gt VR IE AR E R AT B AR
i, Fisher 251 40 , /N2 5 B G 40 1 — 45 AN
PIAE S » 4 CON BREE 0 43 51 F B 81. 306 AN
98. 300 s B FHALE T HRIE /N EE SRR B R
FAE 1 4R 5 2k JUpdiR 43 3y 93. 896,90, 700 Fil
90. 70 e VE I AR J5 £k BUBGR 2R 98. 8040 B FiAr
S (SRS N AN K Y (e ROk
FEE I D 4200 .45 Y0 F0 37 Vo, FLAE P 1) HL 1T 4K

occurrence dynamics;

population density

TR 640657 % 84 %, TFHIBA LT M
JEARAEER - AV BT 3 EHLM AR A ) LR /N R
HRRERKRED B &L BB E FF M ENKRIEY
HEFEH R FZ XA RRERAT CON &l
SR AR BE (028 1k %) 75 s R & X%
R LR A TR IR F IR A S e A

1 #REE

1.1 KIGRTE Rt &

RIGHE A 2015 4E 3 H & 2016 4E 10 H . X
5 M AR 7 14 Ol B OGS MR A 15 L g
37°02"15"N, %5 £ 101°33'55"E, g4k 2 610 m, % H
R ARREBRIX  AEF S0 2. 8 CLARERE TR E 508 mm
Aty s CON &A™, 2015 AE R Aif 7 100 mL +
e CON J3E 880y 37. 7~117.5 4,
1.2 Rt

RIS H R 4K 145 m, 5% 23 m, 100~145 m [X
BL 2014 5 2016 4E S = FHEIHSE;0~100 m
X B 2014 4EFPHE/INZZ 5 2015 AF4 b AR 7] °F- 73 1 3
AXBE,0~33 m X B AR /A7, 33~66 m [X BLFP
M 45 5, 66 ~ 100 m X B R AT % G, 4% X BER 58
50 cmX {5 30 cm [ZEFHIE ; 2016 4F4% 2015 4FR 4
145 X BEFRIR GN - 53 4 25 B4R 98 5. 7 m, JFiE
ZERARG, 4 S5 D300 0 FhoR Hh 8 8 A /N AT
FEE DL AER 6 FARFEER L GR 2) AERA
FHEYIEAE 3 4 /NESIERAPHEWRAEF . 5
ERARHEWRAE 1 4E . SIERARBMED AR 1 4
ARSI/ NZE NFEEVE AR N AR 3 AE, A
()56 AR DX St S B A R A L SO g A 3 b i At
PEA HALHE



« 182 -

5 4Ly 2017

x1 REAMPRNWBRREEXNTS
Table 1 Sketch map of different rotation patterns in the fields
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Table 2 Different rotation patterns and corresponding crops
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Table 3 Density of cysts in 100 mL soil under different rotation patterns

g /4 « (100 mL +)~!  Amount of cysts in 100 mL soil

FelEizt/

(2014—2015—2016) A 2016 4 PHAEIR 3/ %
Rotation pattern HRAN AT ks —AFEIE R/ % &N Decline rate in
Before sowing After harvest  Decline rate in one year After harvest two years
TET =S o . N -
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TR
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Wﬁ‘ﬁ?‘i%%ﬁ B 117.5+10. 8 65. 04+7. 8 44, 65 a 47.25+5.9 59.79 b
eat-broas can- ato
&?fiﬁ%jm? 86.5+6. 9 55.94+3.3 35.33 b 52.5+2.9 39.31 e
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_OARE ZT
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wh /Jf;ﬁdﬂbﬂiih . 117.5410. 8 65. 04=7. 8 44.65 a 8649, 3 26.81
eat-proa ean-whea
_ LA
éﬁ‘tg%% /J}\%t 86.546. 9 55. 943, 3 35.33 b 72.75£7.0 15.90 g
eat-potato-whea
N
V;J;illj\hi :Hi* 58.14+8.5 54. 4745.9 6.31d 36.89-5. 9 S 5 @
eat-wheat-rape
N -HT
Wi /J:zhd\%ib ﬁjb 58. 1458, 5 54, 4745, 9 6.31d 32,8144, 3 43.57 d
eat-wheat-broa ean
V’éﬁ;d\hﬁfﬂﬁ% 58.14+8.5 54, 47-+5.9 6.31d 28.13+3. 6 51. 62 ¢
eat-wheat-potato
NN 58.1448. 5 54. 4745. 9 6.31d 70. 064-4. 1 —20.5 h

Wheat-wheat-wheat

R4 TREBRFEEXTRAAOKE

Table 4 The number of eggs and J, in single cyst under different rotation patterns

B TR (B +J2) /4 « #9881 The number of egg and J» in single cyst
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Wheat-wheat-wheat




« 184 -

5 4Ly

2017

3 R OB (GR 5) NS T Y Ay
FAAE—AF, R CON He 1% R 70, 7100~
72.26%0 5 /NFE S TR SR B A SR AEPIAE, £
By B R R 83, 7690 ~97. 82% s /N
JERABHEYI A —4F 5 ke /N e R R
B REEIRAR 13, 35 % ~25. 09 % 5y S-S - Th 3K
VE =4 e i) U 25 B N B 97, 2900 5 /N iEAE

x5

WRAR , 38 rp g e 0185 BN 12, 90 %0, 7/ = AE,
-4 H g He T BE RN 59, 53 Y 5 S [ B VR A 2 ]
g i A R R R s R AR B . 2014 4F,
2015 AEFELLRIAE P A /NAE L 2016 AF PR I S L At 5L
LR (0~33 m) , TSy e 1125 B2 53 3 T R
67.16%.74. 39%H1 79. 37 % .yt 3% FH L 125 B R R
R F T RGN DL EH,

AEREEXTLEFNROZE

Table 5 Densities of eggs and J, in per gram soil under different rotation patterns
" TGRSR (I H]2) /4 g1 Densities of eggs and J; in per gram soil
KRR/ ——
(2014—2015—2016) 0 F 2016 7% PIAFURR /7
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Fig. 1 Occurrence dynamic of cysts in the soil under

different rotation patterns
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Fig. 2 Occurrence dynamic of empty rate of cysts in the

soil under different rotation patterns
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