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Field Investigation of Sisal Purple Leaf Roll Disease and Its Disease-carried Factor Analysis
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Abstract Field investigations of purple leaf curl disease of sisal in Zhanjiang , Guangdong of China revealed that the incidence rates of plants
grown from common resistant seedlings or non-resistant seedlings fluctuate were between 18% and 33%, and there were no significant differ-
ences between them. The high resistant seedlings were effectively against purple leaf curl disease, the incidence rate was nearly 0. Contingen-
cy table analysis showed that disease resistance, disease incidence and death of sisal were not independent random events, but had unknown
associations ;according to the planting layout of sisal in the field, each plant around the sisal was divided into direct contact and non-direct con-
tact two categories. The survey found that the number of sick sisal within direct contact sisal determined the incidence of purple leaf curl dis-
ease (correlation coefficient = 0. 976, slope =13. 6% ), but the influences of the number of sick sisal within non-direct contact sisal were
much weak, which indicated that direct contact infection should be an important route in the spread of purple leaf curl disease. For the distri-
bution of the incidence rate of purple leaf disease had two peaks with zero incidence and the highest incidence, it was speculated that there
were more than two factors affecting the incidence. The two-factors model was proposed to explain the cycle of infection, recovery, re-infec-
tion, and re-recovery at all stages of sisal’ s life. Therefore, we put forward the two-factors model of sisal purple leaf curl disease, which was
jointly determined by the interaction of disease-resistant factors and non-disease-resistant factors. The interaction of these two kinds of factors
determined the cycle of infection, recovery, re-infection and recovery of sisal hemp, and could explain the current performance of purple leaf
curl disease in field.

Key words

Field investigation ; Purple leaf curl disease ;Incidence rate ; Direct contact infection ; Disease-carried factor

IR (Agave Sisalana Perr. Ex Engelm. ) 226 %5 i &1]
BRI 2 IR i (SRR A ) M B (e 24T I A I
YL S YRR FE A T I, B BE BRI T 4, (B
B OBMRAE IR (X 2 WA N HUR ) | SEBOR B,
B P S BEAETCHE BEAR IR FE 2R i 2 L8 2~ 3 1, B
Wi 5 L ) P S, B RBCR 23 7 i 55 , 3 B A% G oy iy
ST AT LSRR AT 2 3 e B PO (1 3R A A S Bl
JRRASAE ) T 1) A%, B R R R R N P A AR Ak, ERERE
200 o S PCR AR, HI 3 8 IR i 4 85 3] 55 % 5 4
A AR SR AR TR 9 1. 2 kd DNA B, SR 5 (2 4 0t
T 7 EhREL SR T BSOS 2 PRI B , B4R A5 kR T4
A H LT AR T 2 O ARG 1R, B H AT AR, SRR 5

EEWMBE 7 AREF LR BHIREF DB RS HEHRKDRE
B #7 P (AR S (2019]) 109 5) 52020 J- R E A
B A6k R KA (K F A A 735 F ) (pdjh2020b10-
TA) ;TR EHE T 2020 FE LA SR EEHAHFT SR
B (20202DZX2091) ,

BB NEH(1964—), B, A dAKITA, 8 %8, M, NF#H
A WA IR BT R, « B, R, NFHY I
R DM A A AT

Wi EHE 2020-09-21;f&[E HES 2020-10-28

ORI — AR Z ik

2019 4F X TR M B BUR ML 1) 15 Bfhfi i
A1 1. 5~8. 0 4F A SRR BEA T4l 9 2 , 6 AR A TH 1)
SEBEHCIR, DL 8] [F)—BEAR AT 20 #Ro9— 4, FEBOA A e 2
B SR 22 5, Geit Ao oA, S BRER S P I A1, oAt
SRR A 5 A ERATAE 2 A0 5 10 1 #9 A s 7 7 (S B b ic
1B OB SET SRR, SEi Rk R SRR
AT R IRESCER: (TR PR B IRR AR |, AR B SRR A7 i bR AR
i (RIRRAR BRI , 73T B RRECRIAR B A S
BURRARG AR , SEUEEE A7 7E Bl e 1% 1) &
Feo L3R 2 M7k, A e R ARAR B R B A T PR AR FE Y
YRGB G, AT LA ] T 2 4R A 2 AR R A
VgL e IR 2 , R A e T 2 41 1 BT A 8
1 #8557 %
L1 RBesR AR RARISRR AR AR H. 11648, R 24
AR AR TR 8 ~ 12 4 JFAEARIG AET . 35 1~ 2 4RSIk
A 2 AR D B SRR B FP R
1.2 BEFE LRSI (BUPEE) SRR (Rt
YW Gk ARUPE R BEYLBCGHABAY 4~ 1247, i iR A7




49 A 11 x| G A% %

SURCE & & T @ 1A & e AR B T 0 o A7

133

B RIS AITR , B HRIC R EURRRDL  ARICAAREE |, 0 SR
bk, 1 s GBI, -1 AURIET b

PAAE 15 B, 0 e AR J7 ELAR S SRR R AL BE X, 8 Bl
SRS SRR, FHELINHTR] A S ~ 8 4F s Al SRR 7 B, Mt 8]

=1

L5 42 GURRIEIN 9 052 B, FEHTESURR 1 200 b, Btk
1200 e, BESHURISIRR 2 544 bk, HURIATHT 4 112 B, HUAE i
BRI 0. 0% , Bty 63% , AU HE LT K ATH A 28% ~37%,
R WL S B, RS LB £ LR IR 1

BITEMEFEGREBEMRNEBERER

Table 1 Field investigation of sisal purple leaf roll disease in Yingli Town,Leizhou, Zhanjiang
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Note: A is the field planting cross section of adult sisal, and B is the field planting cross section of young sisal. The sisal is planted on the raised bed with

an interval of 400 cm between the beds (seedling interval of 120 c¢m)
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Fig.1 Relative sectional position of adult and juvenile sisal
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Note ;: The abscisses E1, W1, E2, W2, E3, W3, E4, W4 were the number of the bed, E and W were the left plant and the right plant on the same bed;

The vertical axis 1, 2, 3, and 4 indicated the number of rows planted. In the figure, the left side was the field view of adult sisal and the right side

was the field view of young sisal. The two kinds of sisal at different growth stages were placed in the same coordinate system, just for convenience,

in the actual production, they were planted in different plots. The circles in the figure represented the areas of sisal extending outward. The U-

shaped light yellow shaded area was the middle sisal (2W1) directly contacting sisal, and the three light green shaded circles (1E2, 2E2, 3E2)

represented the 2W1 sisal in the field not directly contacting sisal
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Fig.2 Top view coordinates of sisal in the field
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Table 2 Incidence rate, average incidence rate and standard deviation of different plots
&ﬁ$ S# 6# 3-2#  3-3# 11-2# 13-3# 11-3# 6-4# Gl G2 G3 G4 G5 G6 G7
Incidence rate
0 0 0 30 30 7 1 7 7 3 3 4 4 1 1
0~0.1 2 5 0 0 5 0 5 4 4 5 1 2 5 1
0.1~0.2 6 5 5 0 0 3 5 6 2 6 2 2 6 5 6
0.2~0.3 4 10 10 0 0 6 4 8 2 7 5 7 6 7 2
0.3~0.4 8 5 5 0 0 2 3 2 2 1 6 8 4 3 5
0.4~0.5 6 2 2 0 0 2 3 1 8 3 6 3 4 7 4
0.5~0.6 1 3 3 0 0 2 2 1 2 2 2 2 1 1 1
0.6~0.7 1 0 0 0 0 1 4 0 2 1 0 3 0 0 0
0.7~0.8 2 0 0 0 0 1 4 0 0 1 0 0 3 1 0
0.8~0.9 0 0 0 0 0 1 3 0 0 0 1 0 0 0 0
0.9~1.0 0 0 0 0 0 0 7 0 1 2 0 0 0 0 0
A1 Total 30 30 30 30 30 30 36 30 30 30 30 30 30 30 20
SE¥ Average//% 37 28 0 0 26 56 63 18 30 33 31 33 30 31 31
0.25¢ WA IR R NAGETT) , SR JG H B RS2, 45 2R W
0.20 4,
3
gt R 3 RE SRS 8RR RSB R
i 910 Table 3 Contingency table of different varieties of sisal and growth
«;Ci- ) status of sisal
BN
0. 05
. G e T B O
S — ~ <® <+ = © = o o o Variety p Disease Death Total
R T e e T = Tee
R - — ,
S S S S S s s S o PR Highly 1194 0 6 1200
— : resistant seedling (841.2) (342.4) (16.3)
£ g% Incidence rate e
Ui 1479 1016 25 5 520
A IR LR RS G M B R R Resistant seedling (1766.6) (719.1)  (34.3)
Note : Data in the figure were the incidence distribution of all sisal in- HimAy 776 388 36 1 200
. Common seedling (841.2) (342.4) (16.3)
cidence data combined L3 Total 3 449 1 404 67 4 920

B3 HESREBREHREFENSH
Fig.3 Incidence rate distribution of purple leaf roll disease in
sisal field
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MIDCFR o it SRR 4 S R F bk () e R AR (bt

TE: R R SR, 238 I A SBT3 28, SURRGL RN 7R e U
B U PRI 1, 2R A TR A e (80 I 3eAs , 3554
Note : The table only counted adult sisal, which could be divided into three
categories ; disease-free, disease-resistant and dead. Sisal varieties
could be divided into high-resistance seedlings, disease-resistant
seedlings and ordinary seedlings. The number (frequency) of the
combinations investigated in the field was shown in the table, and

the data in brackets were the expected frequency
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Table 4 The number of normal and sick sisal hemp on plots at different levels of number of sick sisal hemp in immediate vicinity
HHERREL O HHEIRREL 1 HHERREL 2 HHERIREL 3 HHERREL 4 HHEEIREL 5

One sick sisal
hemps in imme-

Three sick sisal
hemps in imme-

Five sick sisal
hemps in imme-

Four sick sisal
hemps in imme-

Two sick sisal
hemps in imme-

Zero sick sisal
hemps in imme-

M-S diate vicinity diate vicinity diate vicinity diate vicinity diate vicinity diate vicinity
Plot number - - - - - "
aa g g g g e M
S Number of " Number of " Number of " Number of " Number of Y Number of
Subtotal . . Subtotal . . Subtotal . . Subtotal . . Subtotal . . Subtotal . .
sick sisal sick sisal sick sisal sick sisal sick sisal sick sisal
11-3# 71 11 109 26 93 41 101 60 103 79 195 180
6—44 259 17 174 39 82 25 33 8 9 7 3 2
S# 82 30 165 43 143 52 106 48 49 27 15 10
11-2# 257 13 110 25 56 21 72 35 47 36 18 12
13-2# 76 8 63 25 90 45 107 58 125 93 99 84
6# 150 32 197 37 112 37 76 27 16 11 9 8
Gl 217 13 103 40 109 31 67 40 47 25 37 30
G2 196 24 131 27 106 35 82 45 42 25 43 40
G3 191 19 143 50 111 35 69 32 54 22 32 28
G4 175 11 122 53 133 42 109 55 39 18 22 18
G5 209 15 114 45 124 43 90 39 42 21 21 18
G6 183 17 146 61 147 30 65 29 29 20 30 26
G7 114 10 108 34 121 29 62 45 21 10 14 8
JGL R 0.119 0.311 0.335 0.492 0.612 0.799
Infection rate
RifEZE Stan- 0. 086 0. 090 0.077 0.119 0.132 0.116
dard_deviation
200 K5, R I E S T AERRREA 0. 136 B 1 CRHE/
.
5 . NIy . N PN =
_g 160 F B RO —ﬁfﬁﬁ‘ﬁﬁéﬁ@ﬂﬂﬁﬂ) , Pearson *E?é/%ﬁj‘j 0. 976, Iﬁ 0
2 CRRISRE (G RS 9. 19, 47 B 25 5 LY F B B A
B 120F ey o NN N 1y
g o S PP .25 0 J) Pl G20 JBR & , P ] 90 A0 i B 5% €0 4 I
=] L4 % 5 A - L <o g ) 3 N | N
= | . SLRAREAS SR  HEE R R 4 O RIS
= o HHRIREORGA
o ka & YLz
S KX (A A A LRIEAT -
w40y r;z § A“" RE e 'A Lo
oA 0r
N - Al o148
50 100 150 200 250 300 % ol mq /H
s 2o . R - /,f’
SIFRESL Total number o Lo 1/ 448 - -~
- ; N ; N g .o -7l
B4 REEERREKT T E B80S R A = P
Fig.4 Scatter plot of total and infected number of sisal under i 0.4} /,/'/
different levels of directly diseased sisal e :/"/ .
K 02F 7
*5 AEEBERKREKT Pearson HHX RERH ¢ 10 *”
Table 5 Pearson correlation coefficient and ¢ test of different levels of 0 1 2 3 4 5

directly diseased sisal

Pearson

F4EsmmREL Number of directly disease anaesthesia

FHRIIREL e 2 fpe @005 B 5 ZESMRERESEEEMBREXER

Number of - t Gt NP IC U FBR . N -

directly disease Pearson ¢ statistic Degree of =0, 05¢ Slope Fig.5 Relationship between incidence rate of purple leaf roll
anaesthesia i‘;z;ljlt::l? freedom (two sides) and quantity of directly contact with infected plants

0 0.000 0.000 1 2.201 0 2.4 FEERMRHBSLEEMHRHXR MUk 0K
) RO B RURRARTHOXR B TR 75 00 U2
3 0.865°  7.825 11 2200 0.558 T, St HUOBE P B R = O SURRESCHE EA T 5 T T
4 0920 D306 I 2200 07613 RIHEERTREUT F AU TR A
5 0.998 " 85.474 11 2.201 0. 925

T+ FORZERF W (P<0.05)

Note: = indicated significant difference at 0. 05 level
2.3.2 AR EPRIREOKT F 05 GBI R R, T
93 R BRI O 5] 5, 58 68 342 95 & 995 6 AN 0. 119 42 7+ 5]
0.799 RN 1 B 1 22 42 ol A5 s SRR , S JBR A= 5 K 3 484
13. 6% ,AEN ) B He REOK T, 58 00 4 I 1) 24 0 38 DL

SPRIEZE WK 6, 11 K AR EHRRREUL (AL, HL
PRUEZERCR ¢ A0 ST R EA T Z A 35 25 57

I B IRECA K- (0~ 3) B S JpR 58555 0 ik =2 1)
ATHCA UL 6, S A B BENL M i3, A AE WL R ARSI, 3
WA ELES A SRR 5 AN A B A )RR
R AR R OB Mg E 2R,
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Table 6 Relationship between sisal incidence rate and quantity of non direct diseased sisal
AL EHRIRREL O Ak HHR IR 1 S| ER 5 ¥ Ak H H R 3
Zero sick sisal hemps One sick sisal hemps Two sick sisal hemps Three sick sisal hemps
Hir e not directly in contact not directly in contact not directly in contact not directly in contact
Plot s itk o itk s bk o stk
Subtotal Number of Subtotal Number of Subtotal Number of Subtotal Number of
sick sisal sick sisal sick sisal sick sisal
11-3# 12 2 7 2 11 1 8 0
6-4# 142 9 59 7 9 0 4 1
S# 29 14 30 11 6 0 1 1
11-2# 150 5 39 2 18 4 6 0
13-2# 20 1 20 1 21 2 9 3
o# 70 17 45 8 11 3 1 1
G1 117 9 20 2 8 1 3 0
G2 67 9 37 6 23 3 6 0
G3 65 5 38 6 14 0 11 5
G4 60 3 42 4 11 2 2 1
G5 60 4 38 1 31 4 11 5
G6 55 1 42 5 15 3 9 1
G7 24 2 27 2 21 2 6 0
JB&YL & Infection rate 0.119 0. 137 0.119 0.316
FrifE2E Standard deviation 0.125 0.097 0. 086 0. 360
Ar A 4 BAFRE0 A B 4k A3k
e 1 g
a 15} =)
ol o 2 s 10f *
X a ™ o
28 23 @
zag 10 & ® ¢ e &
T oy ey s O
o oo Of z
% S5t ‘0 4 2
z 2| e o 9
2 o . . . R . .
0 50 100 150 200 0 20 40 60 80
BAFRAEL Total number BAFREL Total number
o C 3F RS i D 3 A4S
[=1) =1
= =
= ¢ o o 5 .
W oy A ey
oo 2 * * oo 2
£ 2
= L 2R 4 = *e o 2
0 0 20 30 40 0 5 10 15

BB AL Total number
1 A B.C.D 5353 R AR AR EHRRREUK T T SRR R 5 5L

BAFRE Total number
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Fig. 6 Scatter plot of total number of sisal and number of non-directly diseased sisal at different levels
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