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DISTRIBUTION AND ABUNDANCE OF UPLAND VEGETATIONS
UTILIZED AS ANIMAL FEED

Tavatchai Kadanachaless

ABSTRACT: Natural vegetations of the rainfed upland at the Chom Tong Land Reform arca in
Chiang Mai with altitude of 340 m was studied. The objectives were to explore the natural
vegetations, which could be used as animal feeds and their nutritive value. The study site was
divided into three arcas according to the availability of forage species. Surveying of the
vegetations was performed by using 60 sampies of 0.1 m* quadrat twice a month, from june 1989
to May 1990. Fifty—cight species of 22 families weed species were found.  The maximum of 15
species  belonged to Gramincae. Ageratum conyzowdes was thc predoininant species of the overall
vegetations according to percent of Suinmed Dominance Ratio (SDR). Of the 27 palatable specics,
Digitaria setigera which was composed of 8.04% crude protein, 2.04% ether exwract, 34.24% crude
fiber, 8.21% ash and 45.01% nitrogen free extract was the najor one. Chernical grass weed control
in soybean had led to increase in A. conyzoides population which suppressed natural pastures such
as Imperata cylindrica and D. setigera, thus reduced the carrying capacity or the arca. kExpanding
of cultivation of soybean and fruit trees was scen as means of improving land-usc intensification, but
it would restrict the exploitation of the natural vegetations as well as reduce the cattie ownership per
houschold.

UNAALD: nifneAslusansAvdeTsdsuniufineuoifvadwiu Tuem JiuARfeunsainssnhseanes
Fovindeolm  FaduiufiganiloszAuimeieu ey s40  wn ffquIzaefiABiT e sfinunoR el
srneR TmpawizoduBefidufisowmnidnd  safgmammasmissesisvinin  Indldusdufidn 3
vhon malemafiesffslusi s ®viadluunzald udsldnisusuie 0.1 s quifiu 20 99/
1390 39% 60 30 2 afeReiAon fauk fquiow 2532 B9 womaew 2533 WuRRITIvUn 58 1iin Mgy
"W 22 26 Twfvg (Gramineae) sanfiga 15 sfin auaduny : Ageraium conyzoides IwTgW Y
fanndfigunfige 9Inn3ieAn Summed Dominance Ratio (SDR) (duinturisivdu wudniiviios 27 shie
F¥n.OuRsAtnmsinfiugs (Palatable) nefl  Diguana setigera ﬁwr‘i’wmﬁumrflun@uﬁ Wz WUl
pafusznoLvnnnfifefl TUshu 8.04% laiw 2.04% (Beolu 34.24% 18 8.21% woeceilulomie 4s.01%

ANTRTEIN AnsinenImand avinodododlva ol sooo2.
Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002.
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AIMTLAT SDR AUIUTIN -

Relative density + Relative frequency + Relative dry weight

SDR =
3

Density for a species x 100%

Relative density

Total density for all species

Frequency value for a species x 100%

Relative frequency .
Total frequency value for all species

Dry weight for a species x 100%

Relative dry weight - :
Total dry weight for all species

Han1sNAasazInTel

1. JrRsfidfyuufinouorduiidu

JeRvuuiinonnfioidu  AnvluAuifinesaondion fSgwen 2532 fafieu
WOBNAN 2533 WAZ UL f5maniofin 58 wile (Species) nizawwgln 22 29f
(Families) YoRsganlngszwuntgefvgn : Gramineae (15 w8n) ewdian 296
Compositae (8 19n) 296inn = Cyperaceae 4 ¥3n 296 Euphorbiaceae 4 3Hn waz9el
Malvaceae 4 w9a e sy (A31ef 1),

"J’ﬁﬁﬁﬁimmﬁwﬁzyﬁqmuuﬁﬂwmﬁnﬁwm Tun sruwdomunn : Ageratum
conyzoides 3387 SDR o (13199 2) ilwdsRsunngwuluniafifnduminianizén
fnuifindy wuunaguildfenenuasluuionfiugnisdugn  wisznuanuAufd
fnsUgndamBeaisluggdyn  wasndomadindios  laswwenionmduiolduda
musfmumeznseuiisRstu o Ifeseiwds  neransfanadinmuuismunildidn
wn s gluNufinounudsiein o Alawifivgasu wghen : Imperata cylindrica
Wz Digitaria setigera losanwizluganaen 3 9k munn nisnfnsssnsfinisdgn
Fuvdoniuninduluggdn  waldfinisldmsindaysReUssiannowsen  alachlor
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Table 1. Distribution of number of natural vegetation species a0/l their belonging
families found on rainfed upland in the land reform arei at Chom Tong,
Chiang Mai, 1989-90.

Number of species Famil.
15 Gramineae
8 Composiiae
4 Cyperaceae, Euphorbiaceae, Malvaieue
3 Aizoaceae, Leguminosae

Amaranthaceae, Labiatae
Aristolochiaceue, Asclepiadaceac, Boraginaceae,

— N

Commelinaceae, Convolvula: cae, Lythraceae,
Onagraceae, Passifloraceae, Polygonaceae, Rubiaceae,
Scrophuraliaceae, Sterculiaceae, Verbenaceae

pfenTeens  iieeunguTrRenguvg st uries  aawmnTalunInEage
§mansnnsedmussuudssun (Holm er al,1077) dsznoufunisfinsaanaasfis
saslnslaldinstonsmdausndonafinfes  wdsmgugnlmluddalisdy  uns
Falonalymuuomun  swnsaadgoenamuazkwinugndsnaiufosdanios
WL Tnpondionsdutszanm 6-8% findoagludnaenusingasu (Radanachaless and
Krasaechai, 1988) HN1inAAucyadnwEAIIH NN aranl TAmihAunsonngues
dndunilargnlonsy  vmefiingaunilindenfianidutrfveioly.

Mitracarpus villosus \JwSsRyunngulunisfsssiuilase fodn fnw
ffygega Tudufumessasna UL isEun Fufidnwoendofunseanly :Borrerialae-
vis w0 nszeslufinsuanaweavme?l M. villosus Snauana Ny Snviadutony
#3-luBonfwan Harada er al. (1087) Wanawdlfin M. villosus \Iwisfefinuia
WWufige (Highland) wfls 1 600 a3 infisszdurimzinunans Seduinduiois
sRanitefiusuiues  usnsiguninuldiduetnafluinddifsriunugamnesziui
nzn Uhunend Asud 200 wwes hUautle 1 600 LuAs.

Digitaria setigera \Hwisnyunnguvg  (Grass) uRTAia N Agyee
\nenInsiBeednisuFumils o RsomasERifinnhfiugs  Lunghdsinn
e pfanE1RAsent! wasiustnevsudn FausnsbiiAutenmenisalunisuuda
LSl Fousslafann ninFsRelungavgfidsamuionne 3NN 1PN
Rhynchelytrum repens) W82 g (Imperata cylindrica) ?ﬁwﬂuﬁﬁummdwﬁty
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Table 2. Relative density, relative frequency. relative dry weight, Summed

Dominance Ratio (SDR) and palatability of natural vegetaions found
on rainfed upland in the land reform area at Chom Tong, Chiang Mai,

1989-90.
Natural vegtaion Relative  Relative  Relative SDR  Palatability
denity  dry weight denity
%o %o %o
1 Ageratun conyzoides 1. 3.62 18.23 1136 11.07 L
2 Mitracarpus villosus (Sw.)Dc. 5.61 11.01 1544  10.69 U
3 Digitaria setigera Roth ex R.& S. var.sctigera 10.41 8.13 10.00 9.51 P
4  Rhynchelytrun repens (Willd.) C.E. Hubb. 14.70 4.01 5.78 8.17 P
5 Imperata cylindrica(L.)P. Beauv. 5.67 9.22 515 6.68 P
var.najor(Nees) C.E.Hubb.cx Hubb.+ Vaugh. P
6 Tridax procumbens L. 8.04 352 7.87 6.48 P
7 Brachiaria paspaloides (Presl) C.E. Hubb. 8.55 4.48 4.21 573 P
8 Phyllanthus amarus Schum & Th. 3.50 4.65 8.00 5.38 P
9  Eleusine indica (L.) Gacertn. 6.64 333 532 5.10 P
10 Panicum repens L. 5.68 6.61 1.96 4.75 B
11 Dactyloctenium aegyptium (L.) Richt. 5.59 2.34 4.04 3.99 U
12 Euphorbia hirta L. 3.38 1.96 3.83 3.06 U
13 Blumea balsamifera (L.) DC. 3.00 2.01 3.49 2.83 P
14 Cyperus compressus L. 0.67 375 1.66 2.02 P
15 Cyperus rotundus L. ssp. rotundus 042 313 1.23 1.59 P
16 Pseudopogonantherum contortwn (Brongn) A.Camus 1.57 2.19 0.38 1.38 U
17 Crotalaria nedicaginea Lmk. 2.01 0.84 1.02 1.29 P
18 Leersia hexandra SW. 0.56 1.96 0.34 0.96 U
19 Euphorbia heterophylial. 0.62 0.66 0.94 0.74 ]
20 Conyza sumatrensia (Retz.) E.H. Walker 0.86 0.47 0.85 0.73 U
21 Chromolaena odorata (1.) R.W. King & H. Robinson 0.88 0.42 0.77 0.69 P
22 Cyperus halpan L. 0.90 0.48 0.68 0.69 P
23 Perotis indica (L.)O K. 0.12 1.60 0.26 0.66 U
24 Ocimum tenuiflorum L. 093 034 0.64 0.64 P
25 Ipmoea aquatica Forsk 0.50 0.52 0.38 0.47 L
26 Eclipta prostrata (L.) L 0.49 0.44 0.30 041 U
27 Waltheria americana L.. 0.55 027 0.38 0.40 P
28 Scoparia dulcis L. 0.64 0.19 0.34 0.39 U
29 Ludwigia hyssopifolia ( G. Don) Exell 0.38 0.47 0.30 0.38 U
30 MolluGo pentaphylla L. 0.17 0.28 0.55 0.33 P
31 Paspalum distichum (non L.) Ridley 041 0.38 0.17 0.32 P
32 Fimbristyis fudca Benth. 0.06 0.65 0.13 0.28 P
33 Echinochloa colonum (1.) Link 0.33 0.32 0.13 0.26 U
34 Sida acuta Burm. f. 0.52 0.10 0.13 0.25 U
35 Anisomeles indica (1) O.K. 0.25 0.20 0.21 0.22 U
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Natural vegtaion Relative Relative  Relative SDR  Palatability
denity  dry weight  denity
% % %
36 Passiflora foetida 1. 0.25 0.11 0.30 0.22 P
37 Amaranthus grasilis Desf. 0.12 0.14 0.34 0.20 P
38 Urena lobata var. lobala 0.19 0.10 0.26 0.18 L
39 Hliotropium indicum 1. 0.08 0.11 0.30 0.17 U
40 Commelina diffusa Burm f. 0.35 0.03 0.04 0.14 P
41 Pennisetum pedicellatum Trin. 0.16 0.15 0.09 0.13 P
42 Alternanthera sessilis (L.) DC 0.12 0.06 0.13 0.10 P
43 Streptocaulon juventas (Lour.) Ner. 0.11 0.04 0.09 0.08 U
44 Glinus oppsitifolius (L.) Dc 0.11 0.03 0.04 0.06 U
45 Ammannia baccifera 1. 0.06 0.05 0.04 0.05 L
46 Brachiaria reptans (L.) Gardn. & Hubb. 0.15 0.00 .000 0.05 L,
47 Mimosa pudica L. 0.01 0.03 0.09 0.04 U
48 Stachytarphta indica (L.) Vahl 0.06 0.01 0.04 0.04 N
49  Eragrostis malayana Stapf 0.02 0.00 0.04 0.02 N
50 Polygonum flaccidum Meissn. 0.00 0.00 0.00 0.00 U
51 Spilanthes paniculata Wall. ex DC. 0.00 0.00 0.00 0.00 Ie
52 Glinus Lotoides L. 0.00 0.00 0.00 0.00 ]
53 Thespesa lampas (Cav.) Dalz. & Gibs. var. lampas 0.00 0.00 0.00 0.00 U
54 Crassocephalum crepidiodes (Benth.) S. Moore  0.00 0.00 0.00 0.00 P
55 Groton crassifolius Geisel. 0.00 0.00 0.00 0.00 U
56 Abutilon indicum (L.) Sweet 0.00 0.00 0.00 0.00 U
57 Neptunia olercea Lour. 0.00 0.00 0.00 0.00r U
58 Aristolochia kerrii Craib 0.00 0.00 0.00 0.00 U

P = palatable
L = less palatable
U = unpalatable

|
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Table 3. Chemical composition 'of the first 13 predominant forage species found
naturally on rainfed upland in the land reform area at Chom Tong,
Chiang Mai, 1989.

Forage species DM |Moist| CP | EE | CF | Ash | NFE

1. MULTINIUNT Ageratum conyzoides 90.01( 999 [19.47 1 495 |14.24 |14.31 [37.04
2. vgnlvslves  Digitaria setigera 97.54| 2.46 | 8.04| 204 |3424 | 821 |45.01
3. vamenuas  Rhynchelytrum repens 9723 | 277 | 566|238 |a1.62 | 6.68 |40.89
4. ngen Imperata cylindrica 91.70| 830 | 4.00 [ 3.10 [36.15 | 8.83 |39.62
5. Angnun Tridax procumbens 89.46 [10.54 | 14.82 | 2.87 [18.50 [19.48 |34.79
6. V198NN Brachiaria paspaloides 97.681 232 | 7.31{ 1.78 |31.54 |18.58 |38.47
7. yniely Phyllanthus amarus 90.20] 9.80 | 11.00| 539 [26.83 | 7.97 [39.01
8. MY IANM Elensine indica 91.58| 8.42 | 8.05] 7.12 |27.79 | 12.19 |36.43
9. vg¥una  Panicum repens 91.08| 892 | 670 7.85 [29.02 | 7.72 |39.79
10. vauhnaane Dactyloctenium aegyptium 85.13 [14.87 [13.87 | 236 [23.79 |13.85 |31.26
11. NNAGNLUHA Cyperus compressus 93.19] 6.81 | 13.84 | 837 [18.49 [27.51 |24.98
12. Wiy Cyperus srotundus 94.18| 5.82 | 9.50 | 1.23 |23.58 [10.57 [49.30
13. quﬂ,’ﬂu‘wm Pseudopogonantherum contortum | 89.42 {1058 | 329| 174 |31.56 | 4.81 |48.02
i

1 % based on air dry
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Table 4. Cattle ownership categorized by number of cattle owners, number of cattle
ranked by cattle owner at Chom Tong, Chiang Mai during 1981-90.

Number of Number of cattle
Year cattle owner

Cattle owner 1 Cattle owner 2

1981 1 5
1982 1 7
1983 1 10
1984 1 12
1985 1 11
1986 2 15 8
1987 2 17 12
1988 2 13 6
1989 2 8 8
1990 1 ! 12

Y This is an exceptional case as cattle owner 1 has sold most of his cattle during 1990 because of the
shortage of land for cattle raising.

Table 5. Annual crop growing areas on the rainfed upland in the Land Reform area at
Chom Tong, Chiang Mai, 1989.

Period Crop Area! % of
(rai) total area

Early rainy season soybean, mungbean, 244 20.4
(May-July) peanut, baby corn

chih

fallow 949.7 79.6
Late rainy season soybean, mungbean 815.9 68.4
(Aug.-Nov.) peanut, tobacco

fallow 377.9 31.6

v boundary of the arca was noted in Materials and Methods
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Table 6. Woody perennial growing areas on the rainfed upland in the Land Reform
area at Chom Tong, Chiang Mai, 1989-90.

Year Woody perennial Area/ % of
(rai) total area
1989 Mangifera indical. (Nz323) 289.7 24.3

Euphoria longanalL. (8-p)

Annona squamosaL. (Nouvun)

Artocarpus heterophyllusLamk. (%)

Without tree 904.0 75.7

1990 M.indica (nz3a) 747.3 62.6
E.lorngana (§7\b)
A.squamosa (ppnin)
A.heterophyllus (¥4%)
Ceiba pentandraGaertn. (M)
Without tree 446.5 37.4

b boundary of the arca was noted in Matcrials and Methods
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EFFECTS OF RATES AND TIMES OF NITROGEN
SUPPLY ON GROWTH AND YIELD OF SUNFLOWER
C.V. HYSUN 33

Chalermpone Sampet !

ABSRACT : A study on the effects of rates and timing of nitrogen supply on the growth and yield of
sunflower cv. Hysun 33 conducted at the Faculty of Agriculture, Chiang Mai University from November
1988 to March 1989 under lowland irrigated conditions. A low rate and a high rate of nitrogen (50 and
150 kgN/ha, respectively) were applied at the following stages of growth: (i) at sowing, (ii) at sowing
and after weeding, (iii) at sowing and budding, and (iv) after weeding and budding. The experi-
mental design consisted of a split plot with the two N-levels used as the main plot and with timing
of application used as the sub-plot. A nilapplication of N was included in the experiment as check plot.

There was no significant difference in seed yields due to the timing of N application. The split
application of nitrogen, however, did result in incrcases in seed yields. A highest yield of 3.4 ton/ha was
recorded. In comparison to the check plot, seed yields increased by 16% with the low level of N appli-
cation and by 42% with the high level of N application. Seed oil contents tended to decrease as
increasing N levels. A contrary result was observed for protein content. Mean values of between 42.9%
and 46.1% for oil content and 16.1% and 23.1% for protein content were observed. Leaves
demonstrated a greater capacity for remobilization of both DM and N to seeds than did stems or
petioles and capitulum. As the application of N incrcased there was an accompanying decrease in
the remobilization percentage. Remobilization was between 21.1% and 34.6% for DM in leaves and
between 38.4% and 75.4% for N in leaves. The lowest remobilizations for DM and N were between

3.4% and 13.7% and 57.8% and 62.9% in stems plus petioles, repectively.
INTRODUCTION

Sunflower is one of the most important oil crops in the world. In Thailand,
sunflower has been grown in various parts of the country although more for its
seeds is confectionary or as a decorative plant than for its oil. As sunflower has
adapted well to the northern Thailand especially, extensive research has been underta-
ken in the hope to further facilitate its adoption crop by other Thai farmers as an
alternative crop. Many agronomic farm trials conducted in the North and Northeast
have shovw'n sunflower to give varying yields ranging between below 0.5 ton/ha and
up to 2.8 ton/ha (Anon, 1987). Low soil fertility, drought and cultivars are the main
account for low yields. In regard to soil fertility, lack of nitrdgen is the most
critical nutrient limiting growth and yield.

1 Department of Agronomy, Faculty of Agriculture,
Chiang Mai University, Chiang Mai 50002, Thailand.
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As nitrogen fertilizer is comparatively expensive in Thailand, the
application of nitrogen at rates and times for optimum benefit should be considered
in order to minimize nitrogen loss and maximize economic return. Effective use
of nitrogen fertilizer depends on rates and times of nitrogen supply (Muirhead er al.,
1984; Steer and Hocking, 1984);cultivars (Steer e: al., 1985), and soil fertility area,
plant response to timing and supply rate-o nitrogen need investigation.

The objective of this study, there toreds t: evaluate the effects of rates and times
of nitrogen application on growth and yield of 11e hybrid sunflower cv. Hysun 33 grown
under lowland irrigated condition.

MATERIALS AND METHODS

An experiment was conducted at the Multiple Cropping Centre, Faculty of
Agriculture, Chiang Mai University, during November, 1988 to March 1989 under
lowland irrigated condition. An analysis of soil sample is presented in Appendix 1.

A commercial hybrid of sunflower cv. Hysun 23 sown in a split plot design
with three replications. The treatments were as follow :

Main - plot X Sub - plot

(N - rates) (Times of application)

1.50 kg/ha (Low N) 1. All at sowing (s)

2.150 kg/ha (High N) 2. Onehalf at sowing and the other

half after weeding (S+W)

3. One half at sowing and the other
half at budding (S+B)

4. One half after weeding and the
other budding (W+B)

Nitrogen was applied via the broadcasting and raking of ammonium sulphate.

Plots were 3 x 15 m. The spacing between rows and plants were 75 cm and
50 cm, respectively. All experimental plots were applied with 30 kg P, 30 kg K, and 10
kg Borax per hectare as basal fertilizers before sowing.

Samples were harvested at anthesis (RS =73 DAE) and at maturity (R9 =110
DAE). Six plants from two inner rows in each sub-plot were at soil level and
divided into laminae, stems, petioles, and capitulums. At maturity the capitulum was
divided into seeds and receptacle. Samples were dried to constant weight at 70°C,
and then weighed and ground before total N analysis. Seeds were analysed for
protein (% N x 6.25) and oil contents. Total N and oil were measured, respectively.
The micro Kjeldahl method and ether extraction.

Remobilization of dry matter or N from organs between anthesis and
maturity was calculated as:
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T Amount at anthesis -Amount at maturity
Remobilization (%) =

x 100
Amount at anthesis

Recovery of dry matter or N at anthesis and maturity due to N supply was
calculat-d as:

DM recovery Amount of a designed treatr».1:t - Amount of check
(kg DM/kg N = x 100
Applied N

Total N of a designed treatment - Total N of Check
N recorery (%) = x 100

Appiied N

RESULTS AND DISCUSSION

Shoot Dry Matter and Nitrogen Contents

The shoot (leaves, petioles, stems and capitulum) DM and N contents at
anthesis and maturity as affected by rates and times of N supply on either DM or N
contents and as the interaction was not observed, Figure 1. is presented as a mean of the
times of N supply treatments.

At anthesis, both DM and total N were not influenced by rates and times
of N supply. But both DM and N contents of the plants did show positive responses
to N supply when compared with the check plot (0 kg N/ha). The increasing N supply
from 50 to 150 kg per hectare had a tendency to increase the total N but did not
reach a significant level.

At maturity, there was a significant in total DM (shoot DW + seed DW)
among the treatments, but total N was markedly affected only by the rates of N
supply. Both DM and total N for any timing of N supply, significantly increased
with increasing N supply. Higher DM was observed when N supply was split.
Increases in total N due to split application of N did not reach a significant level.

Total DM (shoot and seed) and total N were higher at maturity than anthesis.
It was observed, however, that shoot DM and its N content were lower at maturity than
anthesis. That could be due to the reinobilization of assimilate to seeds ( Tablel).
Hence, higher total DM and total N at maturity are accounted for by seed production.
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Figure 1. Dry matter and nitrogen accumulation of sunflower cv. Hysun 33 at anthesis
and maturity as affected by N supply.
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Table 1. Dry weight and N-contents of plant organs of sunflower cv. Hysun 33 at
anthesis and maturity in responses to rates and times of N application.

Time of N-application Time of N-application
N-rates
(kg/ha) g 4w  S+B  W+B  Mean S S+W S+B  W+B  Mean
DW (kg/ha) N contents (% DW)
At Anthesis:(73 DAE)
Leaf: (check = 872) (Check = 872)

50 1216 1196 1246 1322 1245a 368 391 409 3.58 3.82°
150 1216 1355 1499 1557 1407b 349 439 404 416 4.02°

Mean 1216 1276 1373 1440 359 4.5 4.07 3.87 lnl.NS
a a a a b a ab ab
Stem+Petiole:(Check = 2472) (Check =0.58)

SO 3147 2963 2959 3198 3067a 064 069 072 075  0.70%
IS0 2763 2538 3051 2630 2746 058 104 082 081  08]°

Mean 2955 2715 3005 2914 0.61 0.87 0.77 0.78 Inl.NS
a a a a b a ab ab
Capitulum: (Check = 923) (Check =2.19)

50 1450 1253 1203 1285 1298a 222 234 240 239 2.34°
150 1286 1370 1657 1200 1378a 234 267 2.51 2.49 2.5(&?5

Mcan 1368 1312 1430 1243 228 251 246 2.44 Int.
a a a a a a a a
At Maturity: (110 DAE)
Leaf: (Check = 665) (Check =0.91)
50 858 599 866 983 827a 090 091 (.88 1.07 ().94:)
150 844 1121 1310 1168 1111a 1.17 138 1.26 1.27 1'2;%
Mecan 851 860 1088 1076 L.O4 115 1.07 1.17 Int.’ ™
C bc a ab a a a a
Stem+Petiole: (Check = 2233) (Check =0.33)
50 2539 2392 2815 2843  2647a 022 022 032 028 0.26"
150 2670 2767 3116 2929  2871a 036 0.35 0.35  0.31 0.34"
Mean 2605 2580 2966 2886 0.29  0.28 0.34 030 lnl.NS
a a a a qi 4 il i
Raceptacle: (Check = 892) (Check =0.72)
50 1011 959 1116 1431  1129a 076 076 074 084 0.78¢
150 1128 1289 1331 1292 1260a 0.93 1.15 1.22 1.17 12"
Mcan 1070 1124 1224 1362 084 096 098 101 NS
a a a a a a a a
Values with the same Ictter in the same row or column are not significantly different at S level,

N.S = non significant (P > 0.05).



258

Dry Matter And Nitrogen Content of Plant Organs

Dry weights (DW) and nitrogen concentration of various organs (leaves,
stems plus petioles and capitulum or receptacle) at anthesis and maturity are
summerized in Table 1. At anthesis, DW of any plant organs was not significantly
affected by rates and timing of N supply with the exception of leaf DW which was
affected by N supply rate. Leaf DW significantly increased as N supply was
increased.

In general, the effects of rates and timing of N supply on nitrogen concentra-
tions in all organs were similar. Nitrogen concentration in all organs increased
significantly when either a low rate or a high rate of N supply was split. But
increases in nitrogen concentration due to increased N supply did not reach a
significant level. In terms of concentration and the total, leaves had a higher
nitrogen content than other organs while the lowest content was observed on
stems and petioles. This means that partitioning of N occurred more in leaves than
other organs.

At maturity, only leaf DW increased slightly with increased N supply.
Concentrations of N in both leaves and receptacle increased significantly with
increased N supply. The timing of N supply produced no effect on either DW or N
concentration in any organ. As observed at anthesis, the highest N concentration
was recorded in leaves and the lowest one in stems and petioles.

Both DW and N concentration for all organs were lower at maturity than
at anthesis. This probably reflects the remobilization from those organs to seeds.
The degree of reduction was different among the organs and the reduction in N
concentraticn was greater than DW for all organs. Higher remobilization of DW
and N was greater in leaves than in stem + petioles and capitulum (Table 2). This

Table 2. Effects of N supply on remobilization (%) of dry weight and nitrogen of
various organs of sunflower cv. Hysun 33 between anthesis and maturity.

N supply (kg/ha) N supply (kg/ha)
Organs
50 150 50 150
Dry weight Nitrogen
Leaves 34.6 21.1 75.4 68.4
Stems+Petioles 13.7 34 62.9 57.8

Capitulum 12.9 8.6 66.8 55.3
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date indicated that the percentage of N remobilized in leaves ranged between 38.4
0 75.4 (means of N supply timing) and that this depended on the rates of N supply.
This contrasts with percentage ranges of 57.8 to 62.9 and 55.3 to 66.8 which
were observed, respectively,in stems plus petioles and capitulum. These percentages
are in ranges previously observed by Steer er al. (1986). As N in leaves plays an
important rate in leaf photosythesis (Peaslee and Moss, 1966, cited by Gardner et al. ,
1985), a strong reduction in N could there by haves a detrimentral effect on over all
leaf photosynthesis efficiency and especially when leaves are subjected to N
efficiency. In regard to DW, it was found that the percentage reduction ranges were
21.1 to 34.6 and 8.6 to 12.9 respectively. A smaller percentage reduction range
was found for stems plus petioles. A weak remobilization of stems could favour
stalk strength as the plants could then maintain resistance to lodging as has been
found with maize (Valle, 1981).

Seed Yields And yield Components

Unlike the timing of N supply treatments, Level of N did produce a
significant difference in seed yields and yield components (Table 3). When 50
and 150 kg per hectare of N were applied this resulted in increased yield of 13%
and 30% respectively. Increased seed yield was due to increases in all three yield
components. Split application of N tended to increase seed yields but not to a
significant level. The higher yield was obtained with either a low or high N supply,
and with the application at sowing and the rest at budding. Yield tended to decline
when the application of N was late (the W + N treatment).

Seed Qil and Protein Contents

Both seed oil and protein content were affected by rates of N supply but it
is not very likely that they were affected by timing (Table 4). Oil content was lower
with higher N supply but contradictor results were observed for protein content.
Oil content percentage ranges of 45.5 to 47.7 were observed for the lower N
supply compared to 40.2 to 46.0 for the higher one. For protein, the observed values
were between 17.7 to 18.6 and 21.7 to 24.1 for low and high N supply respectively.
Table 4. shows the negative correlation between oil and protein content in seeds.
As oil content increased, protein content decreased. This consequently explains
why a lower oil content was obtained when there was a higher N application.

N concentration in seeds or other organs with specific phenological
growth stages has been widely used to define plant status, e.g. defficient,
marginal, critical and adequate. The defficient and adequate concentrations of N
in seeds have been defined in the USA as 2.4-2.5% and 3.3% respectively (Reuter
and Robinson 1986). If these figures are used as evaluative criteria on the N
concentrations observed in this study (Table 4), they indicate that adequate in N
concentration. Plants with the low N supply treatment (50 kg N/ha) can be
described as in a marginal critical zone.
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Table 3. Yields and yield components of sunflower cv. Hysun 33 in responses to
rates and times of N application.

Times of application

N-rates Mean
(kg/ha) S S+W S+B W+B
Seedd DW (kg/ha)
50 2693 2500 3000 2781 27442
150 3050 3431 3538 3488 3377°
Mean 2872 2966 3269 3135
a H| a a

(Check =2375)

Capitulum size (0 cm)

50 21.1 21.4 22.7 23.6 22.2°
150 24.0 243 23.8 25.6 24.4b

Mean 22.6 229 233 24 .6
a a a a

(Check = 21.8)

Seed No./capitulum

50 1428 1361 1560 1432 1445%
150 1435 1628 1665 1612 1585°
Mean 1432 1495 1613 1522

a a a a
(Check = 1318)

100 Seed wt. (g)

50 7.1 6.9 7.2 73 7.12
150 8.0 7.9 8.0 8.1 8.0
Mean 7.6 7.4 7.6 7.7

a a a a
(Check = 6.7)

Values with the same letter in the same row or column arc not significantly different at 5% level
N.S = non significant (P > 0.05).
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Table 4. Seed oil and protein contents of sunflower cv. Hysun 33 in response torates and
timing of N supply.

Treatment Oil N Protein
(% DW) (% DW) (% N x 6.26)
50 kg/ha
S 45.5 2.87 17.9
S+W 46.0 2.85 17.8
S+B 45.8 2.83 17.7
W+B 47.2 2.97 18.6
MEAN 46.1 2.88 18.0
150 kg/ha
S 46.0 3.42 21.7
S+W 42.5 3.79 23.7
S+B 40.2 3.68 23.0
W+B 42.8 3.86 24.1
MEAN 42.9 3.70 23.1
Check 443 2.57 16.1

Dry Matter And Nitrogen Recovery

The calculation of recovery of DM (kg DM produced per kg N applied) and
N (percentage of N uptake per kg N applied) at anthesis and maturity, as influenced
by rates and times of N supply, are presented in(Table 5.) At anthesis it was clear that
the recovery of both DM and N were affected by rates of N supply, but were unlikely
to be affected by the times of application. The lower the rate of N supply, the higher
the recovery of both DM and N. The average DM and N recovery of 26.9 kg/kg N and
65.5% respectively were recorded for the lower N supply, compared with 7.9 kg
DM/kg N and 31.3% observed on the higher N supply. At maturity as at anthesis,
the higher DM recovery was observed on the lower and less differentiated N
supply treatments. There was an indication that DM recovery was affected by
times of N supply. Application of all N at sowing gave a lower recovery value. As
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Table 5. Effects of rates and timing of N supply on recovery of dry matter (kg DM/kg
N) and nitrogen (%) at anthesis and maturity of sunflower cv. Hysun 33.

Anthesis Maturity
Treatments —_——
DM N Total DM  Total N Seed DW Seed N
50 kgN/ha
S 30.9 62 18.7 30.1 6.4 32.6
S+W 229 59 5.7 12.4 2.5 20.6
S+B 22.8 71 32.7 53.2 12.5 47.8
W+B 30.8 71 37.5 41.6 8.1 43.2
Mean 26.9 65.7 23.7 34.8 7.4 36.1
150 kgN/ha
S 6.7 14.0 10.4 32.8 4.5 29.9
S+W 4.4 37.4 16.3 337 7.0 46.0
S+B 12.9 40).7 20.8 57.7 7.8 46.1
W+B 7.5 33.1 18.1 57.7 7.4 40.9
Mean 7.9 31.3 16.4 50.4 6.7 40.7

APPENDIX 1. Soil samples analysis.

pH (1:1) = 6.3
OM (%) = 096
Available P (ppm) = 9.66
Available K (ppm) =133

for N recover in DM and seed, these were markedly affected by both rates and
timing of N supply. The higher recovery was observed from the higher N supply
and the split application of N at either a low or high rate resulted in a better recovery.
It was noticed that the higher N supply brought a greater N recovery in both DM
and seed, while a contradictory result was observed on DM recovery. This could
be due to the palnts deposition of more N from root-uptaking in seeds than in
vegetative parts since seeds are stronger sink. There was no difference in recovery
of seed between two levels of N supply, but the split application of N supply gave
a slightly better recovery. The average value of seed vield recovery was between 6.7-
7.4 kg/kg N supply.
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DIGESTIBILIY OF STARCH FROM CHOPPED CASSAVA,
GROUND PADDY RICE AND
BROKEN RICE AT DIFFERENT SEGMEN1S OF DIGESTIVE TRACT
IN DAIRY COWS

Kriengsak Sathapanasiri, Therdchai Vearasilp and Chanvit Vajarabukka

ABSTRACT : Digestibility of starch from chopped cassava, ground paddy rice or broken rice 42.9%
DM in the experimental diets was conducted in a 3x 3 latin square design with 3 experimental
cows. Each cow was fitted with a rumen fistula and cannulae at the proximal duodenum and terminal
ileum.

Starch wasanalysed by enzymic method and showed that ground paddy rice contained less starch
than chopped cassava and broken rice (69.86%, 78.75% and 87.78% respectively) which resulted in
higher amount of starch from broken rice entered small intestine than those of chopped cassava and

ground paddy rice (750,135and 107 g/day/cow respectively). Starch digestibility in the small intestine

was not statistical different for allof the experimental diets but the amount of starch entered large
intestine was higher in cow fed ground paddy rice than those of the others. Again, digestibility
coefficient of strach was not statistical different for all dicts. The total tract starch digestibility was
95% for ground paddy rice, 9% for broken rice and 100% for chopped cassava but these ditferent
were not statistical different.

Ruminal pH of cow fed chopped cassava was lower than those of the others but was not in the

dangerous level for ruminal acidosis.
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Table 1. Composition of the experimental diets (% DM).

Expecrimental diets

Item
Ground paddy rice  Broken rice Chopped cassava
Hay 447 46.8 40.9
Ground paddy rice 429 = -
Broken rice = 429 -
Chopped cassava - - 429
Soybean meal 10.4 8.3 14.3
Mixed minerals/TiO, g 2.0 2.0 2.0

1 Mixed mincrals/’]"iO2 = Ca 11.4%, P 7.125%, NaCl 25.935%, Mg 2.85%,
Fe 0.138%, Cu 0.0998%, Mn 0.0665%, Co 0.0028%,

I 0.0017%, Se 0.0008% and TiO2 5%
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Table 2. Chemical composition of ground paddy rice, broken rice and chopped
cassava (% DM).

Item Ground paddy rice Broken rice Chopped cassava
Dry matter 90.73 89.28 89.55
Crude protein 7.15 9.05 3.11
Starch 69.86 87.75 87.78
Crude fibre 10.4 0.35 3.88
Ash 10.44 0.57 2.46
Organic matter 89.56 99.43 97.54
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Table 3. Mean amount of nutrients consumed by cows fed ground paddy rice,
broken rice and chopped cassava (g/cow/day : based on DM).

Item Ground paddy rice Broken rice Chopped cassava
Dry matter 6936 6450 6172
Organic matter 6177 6024 5750
Starch 2296 2807 2806
Crude protein 740 695 719
Crude fibre 1482 1060 954

Table 4. Site and extent of dry matter digestion in dairy cows fed ground paddy rice,
broken rice or chopped cassava

Ground paddy rice Broken rice Chopped cassava
Site of digested dig. P dig. of digested  dig. % dig. of digested  dig. % dig. of
digestion g/cow/day cocff. total digestion g/cow/day coeff. total digesuon  g/cow/day coeff. total digestion
; . b b
Rumen 3974°  057° 76 2724 0.42°  59°  3185° 052 68
; < b
Small intestine ~ 850° .28 16 1498  0.40 32° 1186° 039 25
Large intestine 410 (.19 8 398 0.18 9 335 0.19 7
Total tract 5230 0.75 100 4620  0.72 100 4706 0.76 100
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Table 5. Site and extent of organic matter digestion in dairy cows fed ground paddy rice,
broken rice or chopped cassva.

Ground paddy rice Broken rice Chopped cassava
Site of digested dig. % dig. of digested  dig. %o dig. of digested  dig. % dig. of
digestion glcow/day coeff. total digesuon g/cow/day coeff. total digestion g/cow/day coeff. total digestuon
Rumen 3721 0.60 78 2825 047 63 3369 0.59 75
Small intestine 747 0.30 16 1281 (.40 29 951  0.39 20
Large intestine 260 0.15 6 345 0.18 8 216 Q.15 S
Total tract 4729 0.7 100 4451 0.74 100 4536 0.79 100

Table 6. Site and extent of crude fibre digestion in dairy cows fed ground paddy rice.
broken rice or chopped cassava.

Ground paddy rice Broken rice Chopped cassava
Site of digested  dig. P dig. of digested  dig Do dig. of digested  dig Do dig. ol
digestion g/cow/day coeff. total digestion g/cow/day coeff. 1otal digesuon  g/ecow/day cocff. total digestion
Rumen 825 0.55 89 538 0.51 87 474 0.50 %6
Small intestine 27 (.24 3 M 0.60 S 17 0.30 3
Large intestine 75 (012 9 34 010 7! 63 0.14 11
Towl tract 927 0.62 100 615 0.58 100 554 0.59 100
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Table 7. Site and extent of starch digestion in dairy cows fed ground paddy rice, broken
rice or chopped cassva.

Ground paddy rice Broken rice Chopped cassava
Site of digested  dig. % dig. of  digested  dig. % dig. of digested  dig. % dig. of
digestion ¢sow/day  cocff. total digestion g/cow/day coeff. total digestion  g/cow/day coeff. total digestion
Rumen 2124* 0.92° 93 1780* 0.63* 66 26437 094> 94
Small intestinc 107 0.65 5 750 0.74 29 135 0.83 S
Large intestinc 52 077 2 134 0.45 5 19 0.71 1
Total tract 2284 0.99 100 2264 0.95 100 2797  1.00 100
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Figure 1. Ruminal pH at different times after feeding in dairy cows fed the ground
paddy rice, the broken rice or the chopped cassava diet.
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Figure 2.  Ammonia-N concentration in rumen ligour at different times affer feeding
of cows fed the ground paddy rice, the broken rice or the chopped cassava

diet.
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THE COMPARATIVE STUDY ON REPRODUCTION AND
PREWEANING LITTER PERFORMANCE AND COST OF
PRODUCTION OF ZIKA -Z, NEW ZEALAND WHITE AND
NATIVE DOES WHEN CROSSED WITH ZIKA - Z BUCK

Siriluck  pronsuksiri' and Theera Visitpanich?

ABSTRACT : Thecomparative study has been conducted at the rabbit farm of The Department of Animal
Husbandry, Chiang Mai University during October 1988-October 1989. Three different breeds of does
comprised of 21 Zika-Z, 16 New Zealand White and 19 Native were used in this trial. The does were bred
twice with Zika-Z buck, once in the morning and another in the evening, and then 2 weeks later, all of
them were ckecked for pregnancy (palpating method). [f the animals fail to get pregnant, the mating
process was then repeated again, and all record was restarted. At the period of 2 weeks after kidding,
the does were again taken to re-mate. Thedata from cach doe were recorded until the end of the second
litter. And all litters were weaned at 6 weeks.

The results indicated that the body weights of Zika-Z does at first mating were significantly higher
than those of Native and New Zealand White (P< .01). The changes of all does body weights during
the period of pregnancy were not statistically different. But, the weight gain of Native does trend to be
higher than the two breeds. The gestation period was found to be longer in Zika-Z does in contrast with
the other 2 breeds (P< .01).

The litter sizes and body weights of kids were also recorded in the study particularly at the first day
of birth, at 3 weeks and at 6 weeks (weaning). In the first day of birth, the litter sized of all breeds were not
statistical differences, but the number of kids from native does tends to be the highest. When considered
on the body weights, the kids of Zika-Z breed were heavier than the other. In the third week, both litter
sizes and body weights were almost the same for all kids. At weaning time, the number of young rabbits
per litter, especially those from Zika-Z breed were small, but the slightly better average body weights did
come from the youngs of Zika-Z breed.

U e SRRaUas AoisnEasraas aviinododosivi Foalus 50002.

Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50002.
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When compared the feed consumption rates on dry matter basis in both periods (Pregnancy and
kidding to weaning periods), there were significant differences observed among tested animals. New
Zealand White did consume the highest amount of feed, on the other hand Native did represent the lowest
one. However, the protein intake of all breeds were not different from each other. In contrast, among
the cost of production per head or per kg body weight of kid upto weaning date, the lowest record inputs
carne from Native breed followed by New Zealand White and Zika-Z does respectively.

o/ []
UNAALD  © nifneisSoufougmainsssuiniziumeiugdani-ian Wugiadusudlar uas

Wugauflosfiny (Lravhfuonin Wugdudas) Tugdveniminfauseninuouetssveaivings fousiua
nanfinsutls 2 AU vindanaongn aussnawlunaslign waznIndnIngn Faususniinaufiang e s fn v
safasrAntaawlunnslsomsussdununiisdnle & AU Ihnszvifividunizinsesmnisndniuis
B NERIMEnT A ainodnfoolviiasszniiafiewnsian 2531 fla AaAN 2532 Tneluainss i awng
Ban-irn $Idan 21 K2 Augiafusudlay Swan 18 M use FufAufiosfim $mam 10 1 Tndldve
nizARugdan-ign L TUNEWUE asfnnaKanIINAREIuNIT ouAsEAIlvignaiend 2 nasInmIfne,
WU UNNTEREAUEEANT-LTn imfwﬁmﬁamwF\nnfau'mqaniwuﬂm:muﬁuﬁ'ﬂmﬂauua:ﬁ’a"ﬂumuﬂ%ﬁnm
fivinddga (P<.01) M UEnLUs s miinFvesuNnIsi R uinauAndanaonunniaiued ol fNnd Ay
yondf uAfunshinviusinizieRugiuies Sl witnuRuandige TR T RIRTaReT AR DT RIEUab L BTN
Fani-vrm WMnIBnaessuWug  (P<.01) hmuqndnmamﬂauﬁmﬁnmmﬁ'amuﬁuﬁunﬂdwﬁuama‘lu‘ﬁﬁu
dfynondf  uaflunabiviuinsziAwdosslvignanfign  uszuNnizfndani-Len TyignAifshviniage
wsnifinnandige (P<.01) Tugaeeny 3 AU Hvtngnuas $1WIHgNABATENYBILNNIZ AL AR RUTUANATY
Auptrlnfudfgnondd  uelutamiwn (e & &Uni)  dawaugneiensensessinsziniugdan-
L-mw'hﬂhﬁuﬁﬁmﬂaa (P<.01) wi»fwﬁnmﬁnmaoqmm:n‘wr?omﬁuuaTﬂuwﬁnndwmnoﬁuﬁﬁu Tuunsfiven-
ywIwuin UinsdnguinfuinssieAniafonuesininlunates Tun dugiafuaudlan dugdnni-ian
warNugAw sy Tnouandrafueiofliind iy (P<.01) TR ARITE L PP BT I AL ALY LOTRHEAN
Seafnn  urieRnduUsnalysindlatunyiafnauandanasiflunnmniug ey
pwnsTudenIHERgANIEATL 1 Kavde 1 an. lefataamtwanui winszA U A e R T fununiInde

fgannfanAiugiaduaudlariuasdnni-ian amudifu.
4 o
A1

nszenpndasrnndnfiineie  tala  sewiugldnanga  lesennivened
sussonwlunsldnaniaganidndimsugisdu  Snwewsfin  (Schlolaut, 1981)
sanReszazt a2 9vInIREAREunY waz iR gwsnsienszenoldale mitouss
¥ santasedadu g dmdududnifsimeen visdnineass v Iilagiunszene
SunaoududasfifunumsdglugmeindmsgindntunBnsfionds luszorszann
10 Tfrman §1JLmunm&rmam:@hn‘lmﬂaﬂﬂm?mﬂﬁnuu_.ﬂmiﬂmn finaenszeiny

@ fa '

WusAnedssnafifiontu (n nszdnefafuandlayl way WufunBWoiiflew (ihan

Y

e | L =3 [ ﬂ" Q‘; J ] « a
(e L una NI To AW TR LML SN 9 AT MslugUnsBeansziagnaen (wnaigafia

a o s ~oas « ; | as g >
WRYADHY, 252370, 25231, 2523M; TumMFnuasAUANAY, 2527) WIBRBINITABRUILN
(Tum¥e waza3¥unsn, 2530).



283

Tutagtumedndaunn  ausnsasmand  amIneddodlva - anlddeanas
AmIamlemadnns  szninsiguaineussiossdiu \#FunounzAo HeRugdan-
in (Zika-Z) answaundls navdRugiiiidefinse Snaeigidivled Tslonn fignéa
foutropna  YliAudntennninnssiewuiin o (wfed,2520) Fafinalvinnonits
WmEndn walflsssnnszapsugihinugidanendsainelwyanuns dymienn
sonduluuaonfnanssnudesassonwlunfuiug usznslosgnaesnszeng wugil
Favin Yrguszmefiveenis ynsesndsilAefnsfamnssaawlunsfusiuguas nsling
NRAYDILNNIZAERUTTAN-LTA wWisufsuiuuainzeemeingin o Aflsudodls
s Ae wuiafuawudlar ussdugiwdies (iesihdeyadildnduunanidlunig
Ufuupsmeiugnszdwvonszinalnedsly.

L3 a
gUnseiuaziinisnaaes

AINARDINIEYNFINNTuNIzABI8IMATTEAILIN ABEINEATMEAT WMINIRE-
Foolua Fasszvinafouganny 2531 fle gaian 2532 lapudinszenomoRugdani-vae
S 21 2 SaFuswiland $man 16 @ war WugRwfosfin Feunehimdendn
Wufdudasn Swan 19 # gnfinlenaildluniineaes wezlfnszdreRngdena-uae
uwewug (flenszAsaniongUisinn 4-5 Wou Avimawswuanazenn 2 A%y L
Fuaziin mEsneaEN 2 §Uaviazyinnnieiawios lasnnsasries danszenedalansy
Lide azamlmiusdaiuiindoyslvl nazdoddlefumlaifiofin 4 3s wéinoonuas
FonseA1naf Tl unud nivneinTzdsaseagnuas 2 §ad winazdsazlaty
MINENAUT LY wiauadapanenluAafazviniswen v qn’;‘:mmzqﬂwﬂmmﬁamu
6 FUewi nazdonnagnidsslunTamanfisirunin axax2 wa fnsoalslinnglu
fponnen  gnnazdpaziionmstu  (Feudia) g sauszrnlviuesenaan  Tanemns
FuazFoimin AlvuszemsfuviedUaviseads auemiveiy (ghaw) sty
Soudn o Wiu eowduazdn wazdehminfionionniu dudeiwemsduynifien
fauvghsafiudeiadonny 2 afs Wedemzinadusz v sl Aflegdlungn
LBZEIMIANEY8s AOAC (1975) Fanmamialasuzssomatusasngh waaaldlu
arseft 1 dmsunisdelminduinszee s feSuneuiuiusnszdn niean
uazdannduasi Foussunmaniafnvi 6 ‘Luqnm:c-"nm:%’mfwwimumﬁmﬁaﬂmn
dawinudle 3 usz 6 §UAY (ndwn) anatudfindmaniuiiderias S1nangnilowanidie
o 3wz 6 §UAA.



284

Foyaiinldiandinszinniuuts Tagld Completely Randomized Disign
wuufiwand ity waziUIoudiounasuandislesl$3u8s Duncan's New Mul-
tiple Range test (Steel wne Torrie, 1960) Afioudluoindu uazkindeys
VTN YUEN I UIRARNTATNAUS

Table 1. Chemical composition (% dry mater basis) of concentrate feed and para grass
used in the trial.

Concentrate feed Para grass
Dry matter 89.52 20.83
Crude protein 19.30 14.22
Fat 7 60 4.44
Crude fibre 5.75 28.42
Nitrogen free extract 59.29 39.84
Ash 8.06 13.44
Organic matter 91.94 86.56

Han1InaaoLazdnse

v

HINUALULUNTEAY

swinduinszene dedunmnAnnsenun uazTananainauuanTzaoaaeagnaIend
2 wendlflueniedl 2 wer 3 ewddy Feazwudr  sowindfledaneadeniusn
yoanszanevuiBan-tae SiminannniwuifafuaudlviuesuiRudesiinn o
flodnfyBa(a.08, 2.62 uny 2.54 nn. AwEIL) M3 utuiionniiessinii nazen
Wugdeni-taa (dunszisiufawanasficens dlng Ao Suwedadledntelngnin
nszsoRugiafuandliussiugaudos  avsuhmtnidonmuinniousniodoude
goninszaeRuian udog1dlsfiendnivivin donsufnssanszaneiuifafuaudlayi
Hoifisufusunesnswes Souasz uezReaniol (2531) unz Lukefahreral. (19838)
wuinhvtndoSunesfnanaunaasindofifiouted  2.62, 3.03 usr 3.83 nn.
ANEIRL)  LuRpafunTzaeRuimudnsfin e wini o unsudniies 2.54 nn.
wozliuandndlumesdfusiminsunsndnssonszaieiuiafueudlay (262 nn.)

o & Y a a « '
‘lummmmﬂsm %GLLﬂﬂﬂ’NﬂUﬂ%ﬂﬂﬂDdﬂBd Geunreussisenntal (2531) ﬁWU’T\



285

wfmﬁmﬁm‘%'uNnuﬁmoms:muﬁuﬁﬂ’:fn’umuﬂ%ﬁmnndwmmzmuﬁuﬁ'ﬁmﬁm (3.03
LY 2.82 AN.) fvdusmtinuinszanedleduios §awif 1,2,3 usy 4 YmsnaziRy
$wion Leendsnasenvimtnezdneass  maURouudssihimiindavesuainszene
Iuszozey 9 sanolflumsnedl 4 szuindtlugrafunwifusnuazdn v 2 veantigw
voe msiURpnutasimindasesusinssinsiugiudestiny  uasfafuandlaviuaneng
Fuptnoftednfy Trouinzieiuiimios Snaisimindagege awdasdani-uan
wasfiafuandlay dviuluda i 34 s maRowanimindavesusinizeela
waneafolunendd  wafiualinmadiudsssesimindaniowsin  fie Fufiu
Soelhwtiniunnfign  awlaowugden-irn weswgfafuandlai  dniun
Wi s Ussimstndm movdsnsendofivuivimindeduneufin  shwindaveann
wuftenaRuiulanadoludavifl 5 uar 6 I 108.3 usz 178.4 nIN AINEIAY
wosvdnaenld 2 dUswiszasnuNnizanelul asiiluadaznseminvitnuainazenoes
VANTWUTZNNM 100-200 NN

Table 2. Mean bodyweight (kg ) and standard deviation of does at first mating.

Zika-Z Native New ZealandWhite Mean  Level of

significance
N +SD N X+SD N X+SD N X+SD

Weightat 20 3037+41 19 254%30 15 2.62°+33 54 274:41  P<001

mating
Weight at gestation period
Week 1 20 21241 19 2.68°%33 15 2.68°:33 54 284340  P<0.01

Week2 20 328%36 19 281°%:27 15 2.80°%+33 54 291x40  P<0.01
Week3 20 337°%41 19 293°:29 15 289%+35 54 3.08+41  P<0.01
Weekd4 20 3.54%%37 19 3.02°403 15 3.00°%29 54 321x4l  P<0.01

*If two means are followed by different letter, they are significantly different.



286

Table 3. Mean Body weight (kg*) and standard deviation of does until second litter.

Zika-Z Native New ZealandWhite Mean Level of

— — = — significance
N XD N X+SD N X+48D N X+SD

Weightat 42 321°°+37 48 270°%.35 45 285°36 135 291:42  P<00I
mating

Weight at gestation period
Week 1 42 328%38 48 281°%:33 45 287°:37 135 297+41  P<00l
Week2 42 343%:34 48 293%:37 45 299438 135 310442  P<0.0I
Week3 42 349437 48 302°+35 45 3.08%+.36 135 3.19x41  P<001
Weekd 42 363%435 48 3.13%:39 45 321437 135 332¢42  P<001

Weight after parturition
Week 1 42 3.39%30 47 295°+34 a4 3.02°:35 133 351438  P<001
Week2 42  336%31 47 29333 43 3.01°%32 132 309437  P<00I

*If two means are followed by different letter, they are significantly different.

Table 4. Body weight (gm) changer.of does from mating to 2 weeks after parturition.

Body weight change Zika-7Z Native New Zealand Mcan Level of
White significance

During gestation period

W ek 1 +(»(>_43“"‘ +103.30" +26.84" +66.36 P<0).05

Wegk 2 £21620" 423050 +142.60°" +195.50 P<0.03

Week 3 +283.60 +322.10 +236.80 +281.70 n.s.

Week 4 +422.10 +434 40 +365.50 +407.60 n.s.
After parturition

Week | +179.80 +242.80 +178.50 +108.30 n.s.

Week 2 +149.80 +219.10 +162.70 +178.40 n.s.

N.s. = non significance

*If two means are followed by different letter, they are significantly different.
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Table 5. Production performance and standard deviation of three different breeds or

does.
Zika-Z Native New Zealand White Mean Level of
" i - it
N X+SD N X+SD N X+SD N  R+SD signiicance
x 3 . as b
Gestation period, d 42 1221475 48 3152+95° 45 3171494 135 31.80+.93 P<0.01
No. kids born 42 5.91+2.15 48 6.67+2.00 45 6.49+.08 135 6.37+2.12 n.s.

. . b
Total litter weight, g 42 349.05+107.61%° 48 357.02+0495% 45 30916484767 135 338.60+97.52  P<0.05

Individual kid weight, g 42 6274+17.00° 48 55.3149.77° 45 49.63+1046" 135 55.72+13.63 P<0.01
3 Week

Liuer size 34 5.09+1.91 45 6.00+1.92 41 STIHLTY 120 5.64+1.90 s
Total litter weight, g 34 144603443186 45 1588.67+327.57 41 1448.00+282.03 120 1500+350.57 n.s
Individnal kid weight, g 3¢ 3034549381 45 286+8630 41 208.96+67.60 120 285.30+83.17 ns.
6 Week

Liter size 27 4.56+1.72* 41 583+174° 38 5184149 106 5.27+1.71 P<0.01

Total litter weight, g 27 2897.78+1027.62 41 3309.02+679.85 38 3311.00+754.52 106 3206.00+4819.02  n.s.

Individnal kid weight, g 27 678.06+217.28 41 613.48+19890 38 667.70+157.38 106 649.4+190.60 n.s.
No. of male 27 2:41+1.37 41 2.90+1.51 38 2.74+1.43 106 27241.45 e
No. of female 27 2.26+1.38 41 2.90+1.22 38 242+1.29 106 2.57+1.30 n.s

n.s. = non sienificance
“If two means are followed by different letter, they are significantly different.
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Table 6. Correlative coefficients between gestation period and litter parameters.

Parameter correlated Gestation Litter Total litter
period size weight

Gestation period

Litter size -0.36
Total litter weight -0.17 0.76
Individual kid weight 0.36 -0.57 0.03
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Table 7. Feed intake (kg ) and standard deviation of three different breeds of does.

Zika-Z Native New Zealand White Mean Level of

N XssD 'N__ XaSD N XasD N Xasp  significance

Feed consumtion during gestation period
Total dry matter intake 43 5.437+1.127%°48 5.049+.721**45 5.147+.991 136 4.963+1.021* P<0.05
_ From concentrate feed 43 3.357+.838 48 3.450+.524 45 3339+.731 136 3.222+.780 n.s.
- From paragrass 43 2.080+.420" 48 1.600+.358* 45 1.808+.419 136 1.741+333+  P<0.01
Total protein intake 43 .937+.206 48 892+.126 45 .898+.176 136 .867+.181 n.s.
Total organic matter intake43  4.859+1.082* 48 4.521+.692 45 4.181+1.143136 3.240+.880 P<0.01
Total crude fibre intake 43 .771+161° 48 .650+.113 45 .699+.143 136 675+.125*  P<0.01
Fced consumtion after 31 9.038+1.151° 42 8.341+1.062:38 8.630+1.252111 8.474+1.394* P<0.05
parturition
Total dry matter intake 31 6.021+.846 42 5.814+.362 38 5.882+.898 111 5.805+.994 n.s.
- From concentrate feed 31 3.017+.593* 42 2.527+.492* 38 2.748+.599 111 2.669+.570*  P<0.01
- From paragrass 31 1.576+194 42 1.480+.186 38 1.520+.216 111 1.500+.246 ns.
Total protein intake 31 7.885+1.048 42 7.534+.963 38 7.697+1.110111 7.647+1.257 = nus.
Total organic matter intake 1.192+.86° 42 1.049+.150* 38 1.114+.190. 111 1.092+.199** P<0.01

Total crude fibre intake

n.s. = non significance
*If two means are followed by different letter, they are significantly different.
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Table 8. Cost to produce weanling rabbits.

Zika-Z Native New Zcaland White Mcan

Concentrate feed intake

during gestation period (kg) 3.45 3.22 3.36 3.34
Concentrate feed intake

after parturition to weaning (kg) 5.81 5.81 6.02 5.88
Total concentrate feed intake (kg) 9.26 9.03 9.38 9.22
Total concentrate feed

cost (baht) 55.56 54.18 56.28 55:32
Cost to produce

1 weanling (baht) 12.18 9.29 10.86 10.50
Cost to produce

I kg. of kid at weaning (baht) 19.16 16.37 16.99 17.26
1 kg. concentrate feed =6 baht

Cost to profuce 1 weanling = Total concentrate feed cost
Litter size (at weaning)
Cost to produce 1 kg. of kid = Total concentrate feed cost
Total litter weight
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EFFICACY OF FEED ADDITIVES IN PRODUCTION
PERFORMANCES AND
CONTROL OF INFECTIOUS PNEUMONIA IN SWINE.

Boonlue Puagpong’ Theera Visitpanich! Suraluch Samudraprabuti®

ABSTRACT: Thirty Large White x Landrace barrows and 30 similarly bred gilts were used in a
randomized complete block design to determine the efficacy of different levels of lincomycin plus
sulphamethazine (LS) in preventing infectious pneumonia.

Six barrows and 6 gilts were assigned at random to one treatment with three replications. These
hogs were fed ad libitum with a 16% protein growing ration medicated with LS 44/110, 44/110,
44/110, 22/55 ppm and Tylan Sulpha (TS) 110/110 ppm as treatments L II, III, IV and V, respectively.
Medication continued for 60kg liveweight and then the hogs were fed ad libitum with a 14% protein
finishing ration medicated with LS 44/110, 22/55, 0/0, 22/55 ppm and TS 55/55 ppm for treatments
I to V for another period up to 94 feeding days.

After 94 feeding days all hogs were fed unmedicated finishing ration for another 15 days to
reduce hazards of antibiotics to consumers. Then 12 hogs (6 barrows and 6 gilts) from treatment
I and six hogs (3 barrows and 3 gilts) from treatments II to V were slaughtered to determine the
extent of lung lesions.

No significant differces (P>0.05) were found in all production traits among the treatments.
The percentage of the incidences of hogs affected with apparent infectious pneumonia and the area
of lung affected of treatments I to V were 16.6/40.0, 33.3/35.0, 50.0/55.0, 33.3/40.0 and 50.0/40.0
percent, respectively.

Mortality, morbidity and skeletal defects were not found in any experimental hogs.

INTRODUCTION

The results fromthe research as regards the efficacy of the combination
of lincomycin and sulphamethazine in production performances and control of
infectious pneumonia in swine reported by Boonlue and Suraluck (1983) showed
that the combination of such feed additives had a trend to improve the swine
production performance and to prevent infectious pneumonia though the differences
were not significant.

To elaborate this experiment, a further study on the efficacy of those feed
additives was conducted and extended into different levels. The examination of

: Department of Animal Husbandry, Faculty of Agriculture, ChiangMai University, ChiangMai 50002
Thailand.
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lung lesions still followed the recommendation of Dunne (1970) and Bruner and
Gillespie (1973).

The experiment was conducted at the Department of Animal Husbandry,
Faculty of Agriculture, ChiangMai University and animals were slaughtered at
Livestock Breeding Station, ChiangMai provinces from April to September 1983.
The present study was undertaken to determine the levels of lincomycin plus
sulphamethag (LS) in preventing infectious pneumonia.

MATERIALS AND METHODS

Thirty barrows and thirty gilts (Large White x Landrace) were used in
this experiment. Six barrows and six gilts were assigned at random to one
treatment with three replications each of 2 barrows and 2 gilts within each
treatment. The hogs were fed ad libitum with 16% protein growing ration medicated
with lincoraycin plus sulphamethazine at 44/110, 44/110, 44/110, 22/55 ppm and
Tylan Sulpha 110/110 ppm as treatments I, II, III, IV and V, respectively.

Medicated growing ration continued until 60kg liveweight and after that
the hogs were fed ad libitum with a 14% protein finishing ration medicated with
lincomycin plus sulphamethazine at 44/110, 22/55, 0/0, 22/55 ppm and Tylan Sulpha
55/55 ppm for treatment I to V for another period up to 94 feeding days. The
rations used are presented in Table 1.

Weighing of the animals was done every two weeks and more often as
the animals approached 60kg liveweight for the first period and every two weeks
from 60kg liveweight up to 94 feeding days. Water was provided by automatic
waterers. Complete records of weights, feed consumption and lesions of infectious
pneumonia were kept.

After 94 days of feeding an unmedicated finishing ration was given for
another 15 days to reduce hazards of antibiotics to consumers then 12 hogs (6
barrows and 6 gilts) from treatment I and 6 hogs (3 barrows and 3 gilts) from
treatments II to V were randomly slaughtered at the Meat Division, ChiangMai
Livestock Breeding Station, ChiangMai Province to determine the skeletal defects
and infectious pneumonia lesions.

RESULTS AND DISCUSSION

The average of the various production traits are shown in Table 2. The
average initial weight of animals was 21.68 kg. Number of feeding days for 60 kg
liveweight of treatments I, II, III, IV and V were 60, 55, 53, 57 and 54 days,
respectively. The average dialy gains were 651, 693, 728, 681 and 716 g, feed
conversion ratios were 2.64, 2.52, 2.66, 2.60 and 2.54 and average daily feed intakes
were 1.73, 1.74, 195, 1.78 and 1.80kg, respectively.
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No significant differences were found in any of the production traits at
60 kg liveweight.

Similar results were observed in the second period from starting up to 94
feeding days. The average final weights of treatments I to V were 83.94, 86.17,
86.21, 83.38 and 86.50kg, lower than the first experiment (Boonlue and Suraluck,
1983). This lower weight might result from changing management practice from
individual feeding to group feeding and decreasing percent protein in the rations
for both periods.

The average daily gains of treatments I, II, III, IV and V during the second
stage were 666, 681, 686, 658 and 691 g, feed conversion ratios were 2.97, 2.86,
3.14, 2.98 and 2.86 and average daily feed intakes were 1.98, 1.95, 2.16, 1.96
and 1.97 kg respectively. Feed conversion ratios and daily feed consumption tended
to increase compared with the period up to 60 kg liveweight. These results were
similar to Aukshmukst (1972), Sreckovic et al (1972), Hovorka and Pavlik (1974)
and Makovetskas and Petaris (1975) who reported that animals raised to lighter
weights are more efficient than heavier animals.

For the lung examination, 36 hogs from treatments I to V were randomly
selected and slaughtered. All were healthy and had never beenill before. Number
and percentage of hogs affected with primary pneumonia of five different treatments
were 2 (16.6%), 2 (33.3%), 3 (50.0%), 2 (33.3%) and 3 (50.0%) with average
pneumonic areas of 40.0, 35.0, 55.0, 40.0 and 40.0 percent, respecively. Animals
affected with secondary bacterial pneumonia were not found in this experiment.
These data are presented in Table 3.

No significant differences in the prevention of primary respiratory diseased
were found among the treatments.
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Monosteira minutule Montd. (Hemiptera : Tingidae)

Ul AnYeunnuy’

STUDIES ON THE BIONOMICS AND LOCAL DISTRIBUTION
OF SOME LACE BUGS
IN THAILAND. IV. MONOSTEIRA MINUTULA MONTD.
(HEMIPTERA : TINGIDAE)

Saen Tigvattnanontl

ABSTRACT:  Monosteira minutula Montd. can be found in all parts of Thailand where the jujube,
Zizyphus mauritiana  Lam. is grown. Both nymphs and adults fed by sucking the cell sap from the
underside of jujube leaves. Infested leaves appeared with a white dots scattered over the upper surface
of leaves.

M. minutula  was reared on jujube young leaves under variable temperature of 31-34 *C. The
results revealed that eggs arc implanted into the veins of the leaves underside, the opercular rim lies
at the oviposition surfaces. The egg incubation period was 8.18+ 0.11 days. There were five
nymphal instars and molting five times. The durations of the first to fifth nymphel instars were
212 +0.05,1.87 + 0.04,1.40 + 0.04,1.94 + 0.11 and 291 + 0.12days, respectively. The whole life cycle
had a mecan of 18.42 + 0.22 days. Mcan total cggs per female oviposited in jujube leaf was 185.33 and
mean female longevity 57.33 as well as male 66.13 days, respectively.

o/ L ' &
UYNAAUD | wawinsuwwnin Monosteira minutula Montd. Duansafinvegrialflnuszinealngluundsf
- a ad a - O e - -~ o & a ¥V & ¥\ '
finrUgnynivisfidnedlusssnnd Forsouassfufinivsossnnosinfinaiwindvsoflfiuyman lufign
sosrfiyafaanszyieegialy  Unngiduianiefnunsesiv.

1 masrunaluleBniindans anzmaluladninnens sordunalulsiwizseandy awnixds 10520.
Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut's
Institute of Technology Ladkrabang, Bangkok 10520.
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Figure 1. Jujube leaves. damaged by nymphs and adults of M. minutula. (a )upper side,
(b) under side.
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Figure 3. Life cycle of M. minutula.
nymph. (¢) adult.
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Figure 4. Adults of M. minutula. (ventral view).
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Table 1. Development and facundity of Monisteire minutula Montandon reared
on jujube leaves.

Repli- Incubation!/ Nymphal period (days)z/ Adult longevity No. of
cation period eggs /
(days) Ist 2nd 3rd  4th 5th  Male Female . .10

instar instar instar instar instar

1 8.16 2.12 1.80 1.39 1.87 2.06 61 58 233
2 8.07 2.04 1.85 1,37 1.6 2.09 78 63 201
3 8.19 2.1 1.87 1.36 2.03 2.97 67 59 177
4 8.13 2,13  1.80 1.42 1.78 2.90 60 48 1092
5 8.16 2.19 1.82 1,34 1.90 3.01 64 61 155
6 8.20 2.10 1.90 1.41 2.04 2.65 69 55 133
7 8.22 2.02 1.84 1.43 1.97 2.97 76 65 148
8 8.07 2.16 1.01 1.39 1.76 2.909 63 63 139
9 8.12 2.05 1.82 1.45 2.08 2.78 59 46 243
10 8.09 2.17  1.81 1,52 2.02 2.03 72 67 140
1" 8.19 2,05 1.88 1.42 1.890 2.65 68 50 178
12 8.49 2.18 1.84 1.35 2.15 3.02 56 43 263
13 8.28 2,10 1.89 1.35 1.92  2.91 63 48 183
14 8.22 2.12 1.91  1.39 1.91 2.00 75 69 152
15 8.18 2,22 1.85 1.43 1.88 2.00 61 65 145
Average 8.18 5,12 1.87 1.40 1.04 2.1  66.13 57.33 178.83
Range 8.07- 2.02- 1.82- 1.34- 1.76- 2.65- 56— 43— 133=
8.49 2.22 1.91 1.2 2.15 3.02 78 69 265

2/ 1n each replication, n=3
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SAFFLOWER INSECTS AND SURVEYING TECHNIQUES

Udom Aritajat' and Sanit Ratanabhumma’

ABSTRACT : During the 1986 Safflower growing season, field studies were conducted at Mae Hia
Research Station and Training Center, Chiang Mai, and Wieng Papao, Chiang Rai, to determine the
species of safflower insects and their abundances, the safflower key pests and their economic thresholds,
and the most effectiveness of surveying methods among direct observe method, sweep net catch, and
D-Vac machine.

The total of 21 insect pest species, 6 beneficial insect species and various species of the
predacious spiders were collected from both safflower experiment fields.

Among all sap sucking-insects, the aphids (Uroleucon sp.) and the tobacco whiteflies (Bemisia
tabaci) were the two predominant species collected at Chiang Mai experiment field, while the jassids
(Empoasca sp.), the tobacco whiteflies (Bemisia tabaci), and the white-backed planthoppers (Sogatella fur-
cifera), were the three predominant species occurred at Chiang Rai experiment field. Although their
damage to the safflower vegetative parts were not reached the economic injury level. their ability in
plant disease transmission needed to be further investigated. The leaf beetles, the grasshoppers, and the
leaf-eating caterpillars caused little damage to the safflower vegetative parts. Nevertheless, the Heliothis
caterpillars had ability to destroy the safflower heads and were determined to be the future key pests of
safflower.

The D-Vac machine was significantly the most efficient method among the three sampling
methods employed in collecting the small and active sucking insects, the leaf beetles, the braconids, and
the spiders. The direct observe method could detect the whiteflies and the spiders, signicantly better
than the sweep net catch. The D-Vac machine and the visual search, both were significantly better in
detecting the grasshoppers than the sweep net catch. The direct observe method was the best method
for detecting the populations of safflower caterpillars, the ladybird beetles, and the syrphid maggots.

INTRODUCTION

In northern Thailand, farmers usually grow safflower (Carthamus tinctorius
L.) after harvesting rice as intercrop with garlic, mung bean, cucumber and vegetables
in small areas in Phan, Chiang Rai. Office of Agricultural Economics has introduced
safflower from India to cultivate in Chomthong, Chaing Mai, since 1983.

Safflower oil, which is obtained from the crushed seed, is very high quality
oil to answer the great demand of the local and foreign food and cooking oil and other
industries. The residual after the oil is removed is used for animal feed (McGregor,
1967).

Department of Entomology, Faculty of Agriculture Chiang Mai University, Chiang Mai 50002
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Safflower insect damage is one of the chief limiting factors in efficient
safflower production. All available techniques are needed to be evaluated and con —
solidated intoa unified program to manage safflower pest population in order to obtain
higher quality yield and so that economic damage is avoided and adverse side effects
on the environment are minimized.

Little work has been done on safflower insects in Thailand. Thongpean
(1985) reported that the soil insects, particularly the seed and pod eating ants damaged
the safflower seedlings, the boll borers and the aphids injured the plant at flowering stage.
Although safflower is slightly more costly to produce, itis stillone of the promising cash
crops which believed to promote farmer better income.

The objectives of this study have been to obtain the following :
1. Determine the species of safflower insects and their abundances.
2. Determine the safflower key pests and their economic thresholds.
3. Determine the most effectiveness of surveying methods among direct
observe method, sweep net catch, and D-Vac machine.

Hopefully, this study will aid in contributing significant informations that may be useful
- in future safflower insect pest management.

MATERIALS AND METHODS

During the 1986 safflower growing season a qualitative field survey was
conducted at two locations : Mae Hia Research Station and Training Center, Chiang Mai
(soil type, Nakhon Phanom Aeric Paleaquulth, Clayey mixed) and Wieng Papao,
Chiang Rai (soil type, Ban Chong, sandy clay loam).

The total survey area of each location was 1 rai (1,600 mz) and was divided into
12 plots (10 x 13.3 meters). The safflower variety used was Manjera which was planted
with a spacing of 50 x 75 ¢cm on September 18, 1986 at Chiang Mai and on October
20, 1986 at Chiang Rai.

Three methods of surveying had been employed : direct observe method, sweep
net catch, and D-Vac machine. Each method was replicated 4 times in a completely ran-
domized design. Safflower insect date were collected on both insect pests and benefi-
cial arthropods. Sampling was begun on October 8, 1986 at Chiang Mai and on
November 8, 1986 at Chiang Rai and continue on a weekly basis throughout the
growing season. All plots were fertilized with NPK (15-15-15) at the rate of 50 kg per
rai when the plants were 4 weeks old. No insecticides were applied in the study area at
any time during the safflower growing season.

Direct Observation Method

The total of twenty five plants were selected at random from the middle ten
rows in each plot on each sampling date. Safflower insect data were collected by
whole plant examination, and recorded on the sampling sheets.
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Sweep net catch

The insect net which was made of muslin cloth with 40 cm in diameter and
80 cm deep and with the bamboo handle of 90 ¢cm long was used to collect the
safflower insect data in the assigned plots. The investigator walked along the middle
ten rows of each plot on each sampling date and swept the net upward throught the top
foliage of the plant by using a pendulum swing, swept one stroke per step while
walking at a casual pace for the total of 25 sweeps per plot. The collected insect
specimens were then transfered into a labeled plastic bag for later laboratory
indentification. The number of each species were counted and recorded on the
sampling sheet on each sampling date.

D-Vac machine

The vacuum trapping device with the tradename D-Vac, hand model, captures
insects by sucking them into a fine mesh net held open inside a rigid enclosure. A
portable gosaline motor propels a blower which generate the suctions, was used in
collecting the safflower insect data in the assigned plots. The D-Vac was described by
Dietrick et al. (1959).

The investigator walked along the middle ten rows of each plot on each
sampling date and held the D-Vac sampler head cone horizontally with the plane of the
cone at 45 angle toward the row and at a constant half plant height for the total of 25
strokes per plot. The fine mesh net which collected the insects was then removed and
labeled for the plot number and date and the insect specimens were kept for later
laboratory identification and rew fine mesh net was replaced for the next sampling plot.
The number of each species were counted and recorded on the sampling sheet on each
sampling date.

RESULTS AND DISCUSSION

Safflower Insects and Theirs Seasonal Abundances

From the field observation, one week after sowing, about 20% of the
safflower seeds were damaged by the ants and about 15% of the seedlings were
damaged by the crickets.

All safflower insect species collected at both experiment fields are given in
Table 1. The total of 21 insect pest species (including 3 unidentified species) and 6
beneficial insects (including 3 unidentified species) and various species of the preda-
cious spiders are listed.

The cicadellids (Thaia oryzivora) and the aphids (Myzus sp.) were the insect
pests only collected at Wieng Papao, Chiang Rai, while the aphids (Uroleucon sp.) and
the rice bugs (Leptocorisa acuta) were the insect pests only occurred at Mae Hia
Research Station and Training Center, Chiang Mai. The small parasitic wasps, and the
unidentified braconids were only detected at Chiang Rai experiment field, while the
predacious stink bugs (Cantheconidea furcellata) were only occurred at Chiang Mai
experiment field.



Table 1. List of safflower insects collected at Mae Hia Research Station and Training

Center, Chiang Mai, and Wieng Papao, Chiang Rai, during 1986-1987 grow-

ing season.
Insect Classification Lepidoptera : Liparidae
Insect Pests Scientific Name

Homoptera : Cicadellidae

Homoptera : Delphacidae
Homoptera : Aleyrodidae
Homoptera : Aphididae

Hemiptera : Pentatomidae
Hemiptera : Coreidae
Hemiptera : Miridae
Orthoptera : Pyrgomorphidae
Cloeoptera : Chrysomelidae

Lepidoptera : Noctuidae

Beneficial Arthropods

‘Hemiptera : Pentatomidae
Diptera : Syrphidae
Coleoptera : Coccinellidae

Coleoptera : Carabidae
Hymenoptera : Braconidae
Araneida :Spiders

Nephotettix nigropicuts (Stal)
Nephotettix virescens Distant
Thaia oryzivora Ghouri**
Empoasca sp.

Sogatella furcifera Horvath
Bemisia tabaci Gennadius
Uroleucon sp.*

Myzus sp.**

Nezara viridula Linnaeus
Leptocorisa acuta Thunberg*
Unidentified species
Atractomorpha crenulata Walker
Monolepta signata Olivier
Phyllotreta sp.

Unidentified species
Spodoptera litura Fabricius
Heliothis assulta Guenee
Heliothis armigera Hubner
Trichoplusia ni Hubner
Perigea illecta Walker
Unidentified species

Cantheconidae furcellate (Wolff)*
Unidentified species

Monochilus sexmaculatus (Fabricius)
Coccinella transversalis (Fabricius)
Unidentified species

Unidentified species **

Various species

Insects only collected at Mae Hia Research Station and Training Center,Chiang Mai.

** Insects only collected at Wieng Papao, Chiang Rai.
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At Mae Hia Research Station and Training Center, Chiang Mai, the aphids
(Uroleucon sp.) occurred at the largest average number among all sap sucking insects
with approximately 144.64 insects per 100 plants per sampling date. The population
of this insect occurred in late vegetative stage and remained high through the late
flowering stage. The greatest number was 550 insects per 100 plants which occurred
on December 3, 1986. The tobacco whiteflies (Bemisia tabaci) were averaged 39.18
insects per 100 plants per sampling date. This insect occurred in mid-vegetative
stage through the end of the preflowering stage. The population reached the peak of
approximately 175 insects per 100 plants on November 12, 1986, then declined very
sharply during the end of the preflowering stage. All other sap sucking insect popula-
tions, leaf beetle populations and grasshopper population remained low through the
growing season with the average of less than 4 insects per 100 plants. Four leaf-eating
Noctuid caterpillars occurred throughout the growing season. The populations of the
Heliothis complex (including the predominant corn earworms,Heliothis armigera and
the tobacco budworms, Heliothis assulta), the leaf-feeding noctuids (Perigea illects),
- and the rice cutworms (Spodoptera liturs) were averaged 8.73, 5.91, and 4.45 insects

per 100 plants per sampling date, respectively. The ladybird beetle populations
(including the predominant species, Monochilus secmaculatus and Coccinella trans-
versalis) were averaged 5.36 insects per 100 plants per sampling date, and were the
highest average number among the beneficial arthropods. These coccinellids occurred
throughout the growing season. Other predator populations were averaged less than 3
insects per 100 plants (Table 2 and 3).

At Wieng Papao experiment field, Chiang Rai, the jassids (Empoasca sp ) were
the most predominant species among all sap suck ing insects collected by D-Vac
machine, averaged 96.33 insects per 100 strokes per sampling date. The insects occurred
througout the growing season. The population reached its peak of approximately 218
insects per 100 strokes on December 6, 1986 then declined through the latter part of the
season. The tobacco whiteflies (Bemisia tabaci), the white-backed planthoppers
(Sogatella furcifera) and the unidentified mirids were averaged 57.75,28.33,and 11.75
insects per 100 strokes per sampling date, respectively. All other sap sucking insect
populations were averaged less than 3 insects per 100 strokes per sampling date. The
largest average population of Phyllotreta sp. occurred at the early vegetative stage
with approximately 85 insects per 100 strokes on November 8, 1986, then decreased

. sharply through the latter part of the season. All others leaf beetle populations and
grasshopper population remained low through the growing season with the average
of less than 4 insects per 100 strokes per sampling date. (Table 6.).

The population of Perigea illecta occurred throughout the growing season,
averaged 9 insects per 100 plants per sampling date. The greatest number of approxi-
mately 27 insects per 100 plants were observed on December 6, 1986, then declined
through the later part of the season. All others leaf-eating caterpillars were averaged less
than 2 insects per 100 plants (Table 4).

The coccinellid populations (including the predominant species, Monochilus
sexmaculatus and Coccinella tranversalis) were averaged 5.75 insects per 100 plants
(Table 4). The spiders (various species) and the unidentified braconids were predomi-
nant beneficial species collected by D-Vac machine with the average of approximately
12.58 and 5.17 insects per 100 strokes per sampling date, respectively (Table 6).
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Safflower Insect Key Pests

The aphids (Uroleucon sp.) and the tobacco whiteflies (Bemisiatabaci) were
clearly the two predominant species among all sap sucking insects collected at Mae
Hia Research Station and Training Center, Chiang Mai. Although their damage to
the safflower vegetative partswerenot reached the economic injury level, their ability
in plant disease transmission needed to be further investigated. The leaf beetles, the
grasshoppers and the leaf-eating caterpillars caused no serious damage to safflower.
However, the Heliothis complex seemed to be the future key pests due to their ability
to destroy the safflower heads. (Table 2 and 3).

At Wieng Papao experiment field, Chiang Rai, there were three predominant
sap sucking insects, the jassids (Empoasca sp.), the tobacco whiteflies (Bemisia tabaci)
,and the white-backed planthopper(Sogatella furcifera). Though the damage caused by
these insects to the safflower were less evident, their disease transmission ability seemed
questionable. The leaf beetles, the grasshoppers, and the leaf-eating caterpillars caused
little damage to the safflower vegetative parts. Nevertheless, the Heliothis complex had
ability to destroy safflower heads and, again, were determined to be the future key
pests of the safflower (Table 5,6, and 7).

Safflower Insect Sampling Techniques

Due to the difficulty of the D-Vac machine early in the growing season,
safflower insect data collected by D-Vac machine at Mae Hia Reserach Station and
Traning Center, Chiang Mai, were incomplete, and had been discarded from the study.

Comparison of the mean for different sampling methods for safflower
insect pests and beneficial arthropods at Wieng Papao, Chiang Rai are given in Table 7
and 8.The D-Vac machine was singnificantly the most effcienct method among the three
sampling methods employed in collection the small and active sucking insects, the
leaf beetles, the braconids and the spiders. Both direct observe method and the sweep
net catch were less effective in capturing the small and active sucking insects, the leaf
beetles, and the braconids, however, the direct observe method could detect the
whiteflies, and the spiders, significantly better than the sweep net catch. The D-Vac
machine and the visual search were significantly better in detecting the grasshoppers
than the sweep net catch. The direct observe method was the best method for
detecting the populations of the safflower caterpillars, the ladybird beetles, and the
syrphid maggots.

The level of insect activity is largely a weather response. The weather
conditions interact with the insects, thus affect the activity level of the insect being
sampled. The efficiency of the sampling method is also affected by weather and the
habitat being sampled. Sweep nets are known to be affected by the height and
density of the crop and by the vertical distribution of the insects in the crop. Selecting
the best method for a specific problem requires through consideration of all available
techniques (Southwood, 1966).
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Table 7. Comparison of the mean for different samplign methods for safflower insect
pests at Wieng Papao, Chiang Rai, 1986-1987.

Species Sampling methods
P Direct observe Sweep net D-Vac
HOMOPTERA
Nephotettix complex 3.25° 1.50% 6.25°
Sogatella furcifera 2.50° 3,752 85.00°
Empoasca sp. 10.25° 33.00° 289.00°
Bemisia tabaci 67.50° 0.00° 170.75°
Myvzus sp. 29.75° 0.00" 0.75%
HEMIPTERA
Nezara viridula 0.25% 0.00? 0.00?
Unidentified Mirids 375" 17.50%° 34.00°
ORTHOPTERA
Atractomorpha crenulata 3.50% 1.50° 3.50°
COLEOPTERA
Monolepra signate 8.254 4.25% 10.25°
Phyllotrata sp. 5.75% 0.00 27.50°
Unidentified Chrysomelids 1.00° 325" 7.00°
LEPIDOPTERA
Spodiptera liture 5.00% 2.25° 2.00?
Heliothis complex 2.50° 0.00° 0.00°
Perigea illecta 27.00° 1.00 3.00°
Trichoplusia ni 1.50* 0.00? 0.00?
Unidentified Liparids 0.75% 0.00P 0.00°

Mean followed by the same letter are not statistically different at the 0.05 level measured by Duncan's multiple
range test.
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Table 8. Comparison of the mean for different sampling methods for safflower
beneficial arthropods at Wieng Papao, Chiang Rai, 1986-1987

Sampling methods

Secs
pecies Direct observe Sweep net D-Vac

COLEOPTERA

Coccinellids 14.75% 1.00° 1.25°

Unidentified Carabids 0.75% 0.502 3.00

DIPTERA |

Unidentified Syrphids 6.00 0.00% 0.00?

HYMENOPTERA

Unidentified Braconids 0.00? 1.00° 15.50°

Spiders :

Various species 13.00? 7.75° 37.75°

Mean followed by the same letter are not statistically different at the 0.05 level measured by Duncan's multiple
range test.
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The use of direct observe method in estimation of insect populations must
be approached with caution, because of changes in'behavior with the weather and the
age of the insects and because of difference among observers in their ability to spot
and identify the insect some distance away (Ruesink and Kogan, 1975).

Note : The yields of safflower seeds from the experiments at Mae Hia Research Station
and Training Center, Chiang Mai, and Wieng Papao, Chiang Rai, were averaged
66 and 42 kg per rai, respectivety.
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