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Research on methods of cultivating cochineal
(Dactylopius coccus Costa)

CHEN Hai-You ZHANG Zhong-He "

(The Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224, China)

Abstract [Objectives] To explore new methods of cultivating cochineal. [Methods] There are two modes of cultivating
cochineal (Dactylopius coccus Costa) in greenhouses, one is the host stem slicing mode, and the other is the host planting
mode. In this paper, cultivation technology used in slicing mode, including cultivation environment, horizontal stem
cultivating method, inoculating methods and providing sucrose to feed the cochineal insect, were explored. Furthermore,
aspects of the planting mode, including inoculating methods, alternate inoculation and host height control were also explored.
[Results] New cultivation methods were developed for both modes. [Conclusion] With regard to the slicing mode, a better
cultivation environment can be created using pine needles, soil and water; the horizontal stem cultivation method produces
high yields; straw should be put in the inoculating bag when cactus stems are suspended to cultivate cochineal; a suitable
concentration of sucrose was helpful to improve cochineal production. With regard to the planting mode, alternate inoculation
should be adopted; the height of host plants should be < 100 cm and spreading cochineal insects on gauze to inoculate the
plants can save significant labour costs.
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Table 1 The established gradient of sucrose concentrations
Gradient 95% . . ) . R
95% white suger (g) Water(mL) Quality-volume concentration (g - L™)
1 0 0 0.0
2 30 300 95.0
3 90 300 285.0
4 195 300 617.5
5 300 400 712.5
= ><95%
Quality volume concentration =( quality of white suger x95% ) / volume of water.
1222 MFW = X
(FW) (MDW)=
x (DW)
1 1.3.3 MR RFRFIIRGR 8 E
15
1 1
1 3 1 V(A,B,C) =nABC/6
V(A,B,C)
1223 A B C
1
2 2 2
120 X—2 + y—2 + 2—2 =1
a- b” c
10 4
V(a,b,c)=—mabc
10 3
1.3 ®WRAE V(A,B,C)= % V(a,b,c) A=2a B=2b
1.3.1 MR B E0NIE 10 C=c 1
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132 M HETFENE
15 2009 1
AB204-S = /
60C 46 h 135 #FEE Excel 2003 SPSS
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1 WAZEZERTEHE
Fig. 1 The picture of cactus stems

1 1 21 22 ... 25 2 211 222 ... 252 3 2111
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1 represents first stage; 21, 22, ..., 25 represent second stage; 211, 222, ..., 252 represent third stage;
2111, 2411 represents fourth stage.
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Table 2 The temperature and humidity of cultivating environment building
3 March 4 April 5 May June
Average . Average Avergge Average Aver(tige Average Avergge
temperature Average relative temperature relative temperature relative temperature relative
?T» humidity (%) %C) humidity ?TD humidity ?T) humidity
(%) (%) (%)
S 25.59+3.97 37.9349.11 26.51+£3.82  43.62+13.66 27.82+3.11 53.35+8.48 26.95+2.89 66.18+11.31
CK 25.50+3.64 37.20+14.49 25.88+4.13  43.41+14.01 28.114£2.92 58.43+9.79 26.74+2.81 65.02+12.28
S

S: One experimental group, using pine needles, soil and water; The same below.

*3 HEENEMHINGIENBRNESER
Table 3 Determination of female adults in cultivating environment building

Female adult FW (g) MFW (g) DW (g) MDW (g) FW/DW Brooding 3
Number . Volume (mm-)
number ratio €ggs amount
P 10 36.00+2.83  0.0473  1.7028 0.0134  0.4824 353211 254.50+35.84 43.585
S 10 47.00£3.37  0.0415 19505 0.0123  0.5781 3.380: 1 200.11+59.01 38.807
CK 10 26.404+3.25 0.0432 1.1405 0.0124 0.3274 3473 11 249.20+113.7 43.819
FW DW MFW MFW=FWx MDW P

FW: Fresh weight; DW: Dry weight; MFW: Monolithic fresh weight (FW x Adult female number); MDW: Monolithic dry

weight; P: One experimental group, using leaf mold and water; The same below.

x4 FRMRZERER (WWHKREASHMBAMILER, TRED

Table 4 Multiple comparisons of different environment (only compare best group and others, the same below)

@ Group (@)} Group Mean difference (I-J) SE Sig.

P 0.2499613* 0.0979467 0.013

MFW S
CK 0.8123293%** 0.1143771 0.000
P 0.0956493** 0.0292742 0.002

MDW S
CK 0.2494093** 0.0341849 0.000

* P<0.05 ** P<0.01

*: The mean difference is significant at the 0.05 level; ** : The mean difference is extremely significant at the 0.01 level ,

only compare CK(0.0 geL™") and others; The same below.
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*5 THERIBBHABRNESR
Table 5 Determination of female adults in horizontally stem put cultivating method

Female adult FW (g) MFW(g) DW(g) MDW(g) FW/DW Brooding Volume
Number . 3
number ratio eggs amount (mm”)
A 15 42.73421.21  0.0440 1.8801  0.0125 0.5341  3.531:1 293.41+£76.88 49.106
B 15 81.00+20.95  0.0352  2.8339  0.0099 0.8016  3.562 :1 230.07+41.14 38.245
C 13 43.92427.92  0.0492 2.1609  0.0138 0.6061  3.573 .1 225.78+90.42 46.646
A B C

A: Without straws, B: Using straws, C: Cactus stems were suspended; The same below.
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Table 6 Multiple comparisons in different processing of horizontally stem put cultivating method
@ (@)
Gruop Gruop Mean difference (I-J) Std. error Sig.
A 38.267** 8.524 0.000
B
Adult female number C 37.077%* 8.846 0.000
A 0.9746049** 0.1248308 0.000
MFW B
C 0.6935760** 0.1282514 0.000
A 0.2689442%** 0.0359784 0.000
MDW B
C 0.1965653** 0.0369643 0.000
x7 BEEREMAXERBENESER
Table 7 Determination of female adults in different inoculations of cactus stems suspended
Female adult FW(g) MFW(g) DW(g) MDW(g) FW/DW Brooding Volume
Number . 3
number ratio eggs amount (mm”)
Z 13 439242792 0.0492 2.1609 0.0138 0.6061 357301 225.78+90.42 46.646
w 20 48.70+21.01 0.0454 2.2110 0.0131 0.6380 3471 .1  259.6+103.77 47.629
WG 20 58.75+£33.28  0.0441  2.5909 0.0126 0.7403 34851 248.48+112.99 45.341
Z w WG
Z: Using paper bag; W: Using tuck net; WG: The straws were put in the inoculating bag; The same below.
#*8 BEMAXMIRMSENRER
Table 8 Multiple comparisons of different inoculations
@ Gruop (J) Gruop Mean difference (I-J) Std. error Sig.
w 0.3766617** 0.1238860 0.003
MFW WG
V4 0.4272012%* 0.1192093 0.001
w 0.1054259** 0.0356424 0.004
MDW WG
Z 0.1377542%** 0.0342969 0.000
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Fz9 EHEEEHEXIER
Table 9 The related indicators of sucrose cultivation

Concentration Female adult FW (g) MFW (g) DW(g) MDW(g) FW/DW  Brooding Volume
1 Number . 3
(g-L") number ratio eggs amount (mm”)
0.0 10 48.00£26.96 0.0462 2.2176  0.0124 0.5952 3.751:1 296.73+£97.10 44.592
95.0 10 96.40+45.16 0.0509 4.9068  0.0135 1.3014 3.810:1 273.53+65.49 45.433
285.0 10 145.00+50.51 0.0502 7.2790  0.0139 2.0155 3.620: 1 356.27+92.53 48.119
617.5 10 55.50+31.94 0.0459 2.5474 0.0124 0.6882 3.716 : 1 277.93+74.32 44.185
712.5 10 26.30+£14.99 0.0499 1.3122 0.0141 0.3717 3.536 : 1 340.59+100.71  51.609

R10 EREBEFEENRAESNR

Table 10 Anova of different indicators of sucrose cultivation

FW MFW DW MDW
Female adult number &) ©) (&) (&)

Brooding eggs amount  Volume (mm®)

F 28.702** 1.883  264.898** 2758  214.553** 2.955 1.191
Sig. 0.000 0.181 0.000 0.108 0.000 0.097 0.285
SPSS 285.0g-L"
Analyse 285.0 g - L™ and 0.0 g - L' by SPSS.
F 1 AERXAREAT MR RN ESR
Table 11 Determination of female adults in two inoculations of planting mode
Female .
FW(g) MFW(g) DW(g) MDW(g) FwW/DW Brooding Volume
Number adult number . 3
ratio eggs amount (mm”)
G 10 400.33+£236.31 0.0347 13.8764 0.0102  4.0734 3.451 .1 226.67+40.82 32.317
CK 10 447.3+ 89.48 0.0335 149816 0.0097  4.3537 3.440:1 234.53£60.19 34.364
G
G: On gauze seed insects of cochineal were spread to inoculate.
F 12 MERBRSERAESTE
Table 12 Anova of different indicators of female adults
Fw MFW DWwW MDW
Female adult number ® © ©® ©® Brooding eggs amount  Volume (mm”)
F 0.364 0.316 1.506 0.496 1.081 0.175 1.079
Sig. 0.554 0.578 0.230 0.487 0.307 0.678 0.308
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Table 13  Investigation of host growth in continuous host cultivation
2 3 4
Host in Average Average Average Average
. Number thickness in thicknessin  thicknessin  thicknessin ~ Host Standing  Lodging
different :
eriods first stage  second stage  third stage  fourth stage number host number rate
p (mm) (mm) (mm) (mm)
. ! . 15 22.92 16.38 15.42 — 720 720 0
First generation
2 . 15 19.53 15.63 14.07 — 720 20 97.22%
Second generation
‘C7,7 4
“—" indicates that the fourth grade does not exist, the same below.
R 14 2013228 EANRAKAFTEEZRESRIT
Table 14 The quantity statistics of host stem in rested period
- The original
Place Time The orl‘gmal stem picces Added stem Added stem The stem
Number  stem pieces . . pieces number  pieces total
number in one  pieces total . -
total h in one host in one host
ost
2013-4-20 15 66 4.4 83 5.53 9.93
Greenhouse I 5013594 15 66 44 109 7.27 11.67
2013-4-20 30 139 4.63 179 5.97 10.6
Greenhouse Il 5413504 30 139 4.63 198 6.6 11.23
65.85% 15 S LAY
3 Hik5itit
223 HFEEHEEES
16 16 104.38 cm
99.73 cm
4
3 4
100 cm 4
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F 15 RRBFEEREKERE
Table 15 Investigation of host growth in rested period

1 2 3 4
Place Time Number Average thickness Average thickness in Average thickness in Average thickness in
in first stage (mm) second stage (mm) third stage (mm) fourth stage (mm)
2013-4-20 30 23.18+£3.41 14.42+2.24 5.97+4.53 —
Greenhouse I 5513504 30 25.76+3.54 18.78+ 4.46 11.97+4.47 3.81+ 1.08
2013-4-20 30 26.26+4.98 21.87+4.42 13.1142.99 —
Greenhouse IT 413504 30 29.81+5.53 2433+ 6.34 17.20+4.26 6.61+2.12

*16 FEEMSEIRE
Table 16 Investigation of host height

Average

. . 101 110.5 102 1145 1085 104 107.8 106 101.5 88 104.38
Lodging host height (cm)

4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Lodging host stage number

. . 104.8 87.6 104.6 102.7 1057 99.4 1004 922 1033 96.6 99.73
Standing host height (cm)

Standing host stage number

4* 4 Fourthstage 3* 3  Third stage.

2850 g - L"

1978 2001
285.0 g - L
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