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Abstract 

A 2 year study was conducted to evaluate the effects of first-season strategic or tactical 

treatments with ivermectin on trichostrongylosis in heifer calves in the first and second-season 

grazing. Three groups of each eight Holstein-Friesian calves were turned out in early May onto a 

permanent pasture naturally contaminated with trichostrongyle larvae. Two of these groups were 

given ivermectin either as strategic treatments (Weeks 3, 8 and 13 after turnout) or as tactical 

treatments (Weeks 14, 18 and 22 after turnout); the third group served as untreated controls. The 

strategic ivermectin treatments prevented build-up of high herbage infectivity from mid-summer 

onwards as shown by low trichostrongyle egg outputs, serum pepsinogen levels and serum 

antibody responses. In spite of exposure to continuous high larval challenge in late season, the 

pathogenic effects of worm loads in calves receiving the tactical ivermectin treatment were 

significantly suppressed. The performance of the strategically treated calves tended to be higher 

than that of the tactically treated calves in the first-season grazing; yet, there was no statistical 

difference. During the following summer, all three groups were grazed in a single herd together 

with a new group of eight first-season calves. No anthelmintic treatments were given to any 

animals during the season. From late August until the end of the season all animals were given 

weekly experimental challenge infections. Following the challenge infections, the first-season 

calves developed clinical parasitic gastroenteritis, whereas the second-season heifers showed no 

symptoms. At post-mortem it was found that worm burdens mainly consisted of early fourth-

stage larvae (L4) of Ostertagia ostertagi (> 97%). Fewer adult worms were recovered from the 

untreated animals than from the treated ones. However, serum anti-parasite IgG1 responses and 

post-mortem worm counts suggested that the untreated heifers harboured markedly fewer adult 

O. ostertagi than the previously treated ones, indicating a higher level of immunity against adult 

worms. However, this difference did not have any clinical impact in this experiment. 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c#fn1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c#aff2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c#aff1


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-
Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_doca
nchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_versio
n=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c 

Author Keywords: Cattle-Nematodes; Control methods-Nematodes; Ivermectin; Immunity 

 

References 

Armour, 1989. J. Armour, The influence of host immunity on the epidemiology of 

trichostrongyle infections in cattle. Vet. Parasitol. 32 (1989), pp. 5–19. Abstract | PDF (742 

K) | View Record in Scopus | Cited By in Scopus (53) 

Armour et al., 1987. J. Armour, K. Bairden, H.M. Pirie and W.G. Ryan, Control of parasitic 

bronchitis and gastroenteritis in grazing cattle by strategic prophylaxis with ivermectin. Vet. Rec. 

121 (1987), pp. 5–8. View Record in Scopus | Cited By in Scopus (19) 

Armour et al., 1988. J. Armour, K. Bairden and W.G. Ryan, Immunity of ivermectin treated 

cattle to challenge from helminth parasites in the following season. Vet. Rec. 122 (1988), pp. 

223–225. View Record in Scopus | Cited By in Scopus (10) 

Canals and Gasbarre, 1989. A. Canals and L.C. Gasbarre, Procedure for recovery of excretory-

secretory products from molting fourth-stage larvae of Ostertagia ostertagi. In: Proc. 

Helminthol. Soc. Wash. 56 (1989), pp. 201–203. 

Chalmer, 1983. K. Chalmer, Serum pepsinogen levels and Ostertagia ostertagi population in 

clinically normal adult beef cattle. N.Z. Vet. J. 31 (1983), pp. 189–191. 

Christensen, 1991. C.M. Christensen, Studies on the immune response in cattle infected with 

normal or larvae of Ostertagia ostertagi (Trichostrongylidae). In: Ph.D. Thesis, Royal Veterinary 

and Agricultural University, Copenhagen, Denmark (1991), p. 91. 

Christensen et al., 1992. C.M. Christensen, P. Nansen, S.Aa. Henriksen, J. Monrad and F. Satrija, 

Attempts to immunize cattle against Ostertagia ostertagi infections employing ‘normal’ and 

‘chilled’ (hypobiosis-prone) third stage larvae. Vet. Parasitol. 44 (1992), pp. 247–261. Abstract | 

PDF (795 K) | View Record in Scopus | Cited By in Scopus (6) 

Downey, 1988. N.E. Downey, Effect of treatment of first season calves with an OPRB on their 

immunity to lungworm in the second season. Vet. Rec. 123 (1988), pp. 571–572. View Record in 

Scopus | Cited By in Scopus (3) 

Entrocasso et al., 1986. C. Entrocasso, Q. McKellar, J.J. Parkins, K. Bairden, J. Armour and K. 

Kloosterman, The sequential development of Type I and Type II ostertagiasis in young cattle 

with special reference to biochemical and serological changes. Vet. Parasitol. 21 (1986), pp. 

173–188. Abstract | PDF (961 K) | View Record in Scopus | Cited By in Scopus (7) 

Frankena, 1987. N. Frankena, The interaction between Cooperia spp. and Ostertagia spp. 

(Nematoda: Trichostrongylidae) in cattle. Ph.D. Thesis (1987), p. 101 Wageningen, The 

Netherlands . 

Gasbarre et al., 1993. L.C. Gasbarre, P. Nansen, J. Monrad, J. Grønvold, P. Steffan and S.A. 

Henriksen, Serum anti-trichostrongyle antibody responses of first and second season grazing 

calves. Res. Vet. Sci. 54 (1993), pp. 340–344. View Record in Scopus | Cited By in Scopus (14) 

Grønvold et al., 1992. J. Grønvold, P. Nansen, L.C. Gasbarre, C.M. Christensen, J. Monrad and 

N. Midtgaard, Development of immunity to Ostertagia ostertagi (Trichostrongylidae: 

Nematoda) in pastured young cattle. Acta Vet. Scand. 33 (1992), pp. 305–316. View Record in 

Scopus | Cited By in Scopus (9) 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-476TV3K-2D&_user=6763742&_coverDate=07%2F01%2F1989&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=049e7b921c7aafb13dee222fbb13e551&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476TV3K-2D-1&_cdi=5191&_user=6763742&_pii=0304401789901520&_check=y&_orig=search&_coverDate=07%2F01%2F1989&view=c&wchp=dGLzVtz-zSkzS&md5=efbd6d4061af6b3f5f1946f9cdf22f5a&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476TV3K-2D-1&_cdi=5191&_user=6763742&_pii=0304401789901520&_check=y&_orig=search&_coverDate=07%2F01%2F1989&view=c&wchp=dGLzVtz-zSkzS&md5=efbd6d4061af6b3f5f1946f9cdf22f5a&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476TV3K-2D-1&_cdi=5191&_user=6763742&_pii=0304401789901520&_check=y&_orig=search&_coverDate=07%2F01%2F1989&view=c&wchp=dGLzVtz-zSkzS&md5=efbd6d4061af6b3f5f1946f9cdf22f5a&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0024694493%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df062aa033b48b53acdfd05074dd92e6f&_acct=C000070526&_version=1&_userid=6763742&md5=0f30fbb0bd52bd47f7a62516501f340b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0024694493%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df062aa033b48b53acdfd05074dd92e6f&_acct=C000070526&_version=1&_userid=6763742&md5=722f56c003c61842690dbf1348d083a7
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023643959%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De831602dde9976bb57fd9c5e53310d7f&_acct=C000070526&_version=1&_userid=6763742&md5=1b7bd4c8900b77d7eb6eb36dee40ca6c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023643959%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De831602dde9976bb57fd9c5e53310d7f&_acct=C000070526&_version=1&_userid=6763742&md5=ba7b60972e229dab5f922efcd9179458
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023846076%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dff47a4cdeb496c7a8642a3cfa2d9e1eb&_acct=C000070526&_version=1&_userid=6763742&md5=41f73efc48b60e8e0a00309dbb6b82cf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023846076%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dff47a4cdeb496c7a8642a3cfa2d9e1eb&_acct=C000070526&_version=1&_userid=6763742&md5=d8c1329b58b61c6484f65f40a11d8c23
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-476MR3G-WF&_user=6763742&_coverDate=10%2F31%2F1992&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=f5453af779a1e34d3567ec5791ead162&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MR3G-WF-1&_cdi=5191&_user=6763742&_pii=030440179290120X&_check=y&_orig=search&_coverDate=10%2F31%2F1992&view=c&wchp=dGLzVtz-zSkzS&md5=584de0f21c9cb9ebc62db3338c646c86&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MR3G-WF-1&_cdi=5191&_user=6763742&_pii=030440179290120X&_check=y&_orig=search&_coverDate=10%2F31%2F1992&view=c&wchp=dGLzVtz-zSkzS&md5=584de0f21c9cb9ebc62db3338c646c86&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0026613801%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D927bfd438cd1050fad523155b69f0e85&_acct=C000070526&_version=1&_userid=6763742&md5=4903ae485908c96041f4d752f918c78f
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0026613801%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D927bfd438cd1050fad523155b69f0e85&_acct=C000070526&_version=1&_userid=6763742&md5=11d0b7ac5d72ff5d03a287384aa3cb36
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023775780%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D0e3a68a168bcd4473c00e56661ec3afc&_acct=C000070526&_version=1&_userid=6763742&md5=578b08e996352a0b3b484057e8592d55
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023775780%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D0e3a68a168bcd4473c00e56661ec3afc&_acct=C000070526&_version=1&_userid=6763742&md5=578b08e996352a0b3b484057e8592d55
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023775780%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D0e3a68a168bcd4473c00e56661ec3afc&_acct=C000070526&_version=1&_userid=6763742&md5=578b08e996352a0b3b484057e8592d55
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023775780%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D0e3a68a168bcd4473c00e56661ec3afc&_acct=C000070526&_version=1&_userid=6763742&md5=3fd3f47e62c8925e673e2d8c7874424f
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-476MRR0-15S&_user=6763742&_coverDate=08%2F31%2F1986&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=b7bd1e098df7a7eb3507fce6b44b3e74&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MRR0-15S-1&_cdi=5191&_user=6763742&_pii=0304401786900646&_check=y&_orig=search&_coverDate=08%2F31%2F1986&view=c&wchp=dGLzVtz-zSkzS&md5=d69ab45059aa78d708c1813c015cc47a&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MRR0-15S-1&_cdi=5191&_user=6763742&_pii=0304401786900646&_check=y&_orig=search&_coverDate=08%2F31%2F1986&view=c&wchp=dGLzVtz-zSkzS&md5=d69ab45059aa78d708c1813c015cc47a&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022764105%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Ddcf066e4eaa13e26cc0b5cafd0c0d254&_acct=C000070526&_version=1&_userid=6763742&md5=14ce4f2b17d1ed5d5db4f203f1d8caf2
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0022764105%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Ddcf066e4eaa13e26cc0b5cafd0c0d254&_acct=C000070526&_version=1&_userid=6763742&md5=d6105110530a00bd8101bffb82a25ffe
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0027605103%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df057126c9b74059ae8853f74aa129413&_acct=C000070526&_version=1&_userid=6763742&md5=3430862cff12c4a3f0e3515b3f640e0c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0027605103%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df057126c9b74059ae8853f74aa129413&_acct=C000070526&_version=1&_userid=6763742&md5=e3343635614a582120f98165708d9955
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0027032724%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D34cb9069c332f24482ac8ee630a5a39f&_acct=C000070526&_version=1&_userid=6763742&md5=8400b0ba3eeb9a1991cdc33749a39ee2
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0027032724%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D34cb9069c332f24482ac8ee630a5a39f&_acct=C000070526&_version=1&_userid=6763742&md5=8400b0ba3eeb9a1991cdc33749a39ee2
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0027032724%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D34cb9069c332f24482ac8ee630a5a39f&_acct=C000070526&_version=1&_userid=6763742&md5=8400b0ba3eeb9a1991cdc33749a39ee2
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0027032724%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D34cb9069c332f24482ac8ee630a5a39f&_acct=C000070526&_version=1&_userid=6763742&md5=e743c79cf174b1aa9afc9f543d076cff


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-
Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_doca
nchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_versio
n=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c 

Henriksen and Korsholm, 1983. S.Aa. Henriksen and H. Korsholm, A method for culture and 

recovery of gastrointestinal strongyle larvae. Nord. Vet. Med. 35 (1983), pp. 429–430. View 

Record in Scopus | Cited By in Scopus (42) 

Jacobs et al., 1987. D.E. Jacobs, M.T. Fox and W.G. Ryan, Early season parasitic gastroenteritis 

in calves and its prevention with ivermectin. Vet. Rec. 120 (1987), pp. 29–31. View Record in 

Scopus | Cited By in Scopus (9) 

Jacobs et al., 1989. D.E. Jacobs, J. Foster, G. Gowling, J.G. Pilkington, M.T. Fox and M.T. 

Ryan, Comparative study of early-season prophylaxis using ivermectin with lungworm 

vaccination in the control of parasitic bronchitis and gastroenteritis in cattle. Vet. Parasitol. 34 

(1989), pp. 45–56. Abstract | PDF (583 K) | View Record in Scopus | Cited By in Scopus (10) 

Kloosterman et al., 1984. A. Kloosterman, G.A.A. Albers and R. van den Brink, Negative 

interactions between Ostertagia ostertagi and Cooperia oncophora in calves. Vet. Parasitol. 15 

(1984), pp. 135–150. Abstract | PDF (759 K) | View Record in Scopus | Cited By in Scopus 

(10) 

McKellar et al., 1986. Q. McKellar, J.L. Duncan, J. Armour and P. McWilliam, Response to 

transplanted adult Ostertagia ostertagi in calves. Res. Vet. Sci. 40 (1986), pp. 367–371. View 

Record in Scopus | Cited By in Scopus (16) 

McKellar et al., 1990. Q.A. McKellar, M. Mostofa and P.D. Eckersall, Stimulated pepsinogen 

secretion from dispersed abomasal glands exposed to Ostertagia species secretion. Res. Vet. Sci. 

48 (1990), pp. 6–11. View Record in Scopus | Cited By in Scopus (9) 

Mwegoha and Jørgensen, 1977. M.W. Mwegoha and R.J. Jørgensen, Recovery of infective 3rd 

stage larvae of Haemonchus contortus and Ostertagia ostertagi by migration in agar gel. Acta. 

Vet. Scand. 18 (1977), pp. 293–299. 

Nansen et al., 1990. P. Nansen, P. Steffan, J. Monrad, J. Grønvold and S.A. Henriksen, Effects of 

separate and mixed grazing on trichostrongylosis in first- and second-season grazing calves. Vet. 

Parasitol. 36 (1990), pp. 265–276. Abstract | PDF (650 K) | View Record in Scopus | Cited 

By in Scopus (11) 

Ploeger, 1989. H.W. Ploeger, Effect of nematode infections on productivity of young and adult 

cattle on commercial dairy farms. In: Ph.D. Thesis, Agricultural University of Wageningen, The 

Netherlands (1989), p. 165. 

Ross et al., 1967. J.G. Ross, D.A. Purcell, C. Dow and J.R. Todd, Experimental infection of 

calves with Trichostrongylus axei: The course of development of infection and lesions in low 

level infections. Res. Vet. Sci. 8 (1967), pp. 201–206. View Record in Scopus | Cited By in 

Scopus (21) 

Satrija and Nansen, 1993. F. Satrija and P. Nansen, Experimental concurrent infections with 

Ostertagia ostertagi and Cooperia oncophora in the calf. Res. Vet. Sci. 55 (1993), pp. 92–97. 

View Record in Scopus | Cited By in Scopus (9) 

Smith and Archibald, 1968. H.J. Smith and R.M. Archibald, Experimental helminthiasis in 

parasite-free calves on marshland pastures. Can. Vet. J. 9 (1968), pp. 46–54. 

Statistical Analysis Systems SAS Institute Inc., 1985. Statistical Analysis Systems (SAS) 

Institute Inc.. In: Users Guide: Statistics, SAS Institute Inc., Cary, NC, USA (1985), pp. 891–

996. 

Steffan, 1988. P.E. Steffan, Control of trichostrongyles in grazing cattle by use of anthelmintic 

programmes. In: Ph.D. Thesis, Royal Veterinary and Agricultural University, Copenhagen, 

Denmark (1988), p. 247. 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0020857838%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D8eafa08e5ae53455625136ef9ff51624&_acct=C000070526&_version=1&_userid=6763742&md5=2f4331106a6c221f7e0464b076ad9873
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0020857838%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D8eafa08e5ae53455625136ef9ff51624&_acct=C000070526&_version=1&_userid=6763742&md5=2f4331106a6c221f7e0464b076ad9873
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0020857838%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D8eafa08e5ae53455625136ef9ff51624&_acct=C000070526&_version=1&_userid=6763742&md5=2f4331106a6c221f7e0464b076ad9873
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0020857838%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D8eafa08e5ae53455625136ef9ff51624&_acct=C000070526&_version=1&_userid=6763742&md5=8426e97742a66c9a4f9a4da8f4bc4dbd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023066632%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32eaac33874d183f318f8bfeeed1e7f4&_acct=C000070526&_version=1&_userid=6763742&md5=216ee7123e0989853947b6a27c59678e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023066632%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32eaac33874d183f318f8bfeeed1e7f4&_acct=C000070526&_version=1&_userid=6763742&md5=216ee7123e0989853947b6a27c59678e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023066632%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32eaac33874d183f318f8bfeeed1e7f4&_acct=C000070526&_version=1&_userid=6763742&md5=216ee7123e0989853947b6a27c59678e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023066632%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32eaac33874d183f318f8bfeeed1e7f4&_acct=C000070526&_version=1&_userid=6763742&md5=a57c5db9214b0a2de6d0a1651818688a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-4754WS2-7&_user=6763742&_coverDate=11%2F30%2F1989&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=7a91562ace82dd77f4cfd66f66200ba4&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-4754WS2-7-1&_cdi=5191&_user=6763742&_pii=0304401789901635&_check=y&_orig=search&_coverDate=11%2F30%2F1989&view=c&wchp=dGLzVtz-zSkzS&md5=269ff15d543c7267be1b4a89d22a1ec0&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-4754WS2-7-1&_cdi=5191&_user=6763742&_pii=0304401789901635&_check=y&_orig=search&_coverDate=11%2F30%2F1989&view=c&wchp=dGLzVtz-zSkzS&md5=269ff15d543c7267be1b4a89d22a1ec0&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0024434209%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D9268e2b020a1c11833636c9c7c0f9e5b&_acct=C000070526&_version=1&_userid=6763742&md5=1a365897ff7494d8fd066f439841612d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0024434209%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D9268e2b020a1c11833636c9c7c0f9e5b&_acct=C000070526&_version=1&_userid=6763742&md5=a63ef38cfa996c9865d240457ca15484
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-476MPT9-PW&_user=6763742&_coverDate=08%2F31%2F1984&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=d1d7c9723e125d623b1a1140000d416c&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MPT9-PW-1&_cdi=5191&_user=6763742&_pii=0304401784900293&_check=y&_orig=search&_coverDate=08%2F31%2F1984&view=c&wchp=dGLzVtz-zSkzS&md5=1b0880b8280dec9d3f3c9e7bbc9a7318&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MPT9-PW-1&_cdi=5191&_user=6763742&_pii=0304401784900293&_check=y&_orig=search&_coverDate=08%2F31%2F1984&view=c&wchp=dGLzVtz-zSkzS&md5=1b0880b8280dec9d3f3c9e7bbc9a7318&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0021470852%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D623d1cd5f06a8c630d51790eb741f68b&_acct=C000070526&_version=1&_userid=6763742&md5=987d862708a95f94f163ac328dea4bfb
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0021470852%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D623d1cd5f06a8c630d51790eb741f68b&_acct=C000070526&_version=1&_userid=6763742&md5=b864ef9dbc440cfb0dc4879b7da2ebcd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0021470852%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D623d1cd5f06a8c630d51790eb741f68b&_acct=C000070526&_version=1&_userid=6763742&md5=b864ef9dbc440cfb0dc4879b7da2ebcd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0021470852%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D623d1cd5f06a8c630d51790eb741f68b&_acct=C000070526&_version=1&_userid=6763742&md5=b864ef9dbc440cfb0dc4879b7da2ebcd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022713297%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Daa6e18fe7cc7a248fe302dd8ccddd654&_acct=C000070526&_version=1&_userid=6763742&md5=9f9e604dc1b7ee62b92b39fc7db4a480
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022713297%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Daa6e18fe7cc7a248fe302dd8ccddd654&_acct=C000070526&_version=1&_userid=6763742&md5=9f9e604dc1b7ee62b92b39fc7db4a480
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022713297%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Daa6e18fe7cc7a248fe302dd8ccddd654&_acct=C000070526&_version=1&_userid=6763742&md5=9f9e604dc1b7ee62b92b39fc7db4a480
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0022713297%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Daa6e18fe7cc7a248fe302dd8ccddd654&_acct=C000070526&_version=1&_userid=6763742&md5=a550c6d8e68cd60a76566940fca2475f
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0025067857%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D6d36a5e3bb9165f43e3e550ed5f90286&_acct=C000070526&_version=1&_userid=6763742&md5=a1b53a3b8adc184afb29a4e8b6432d00
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025067857%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D6d36a5e3bb9165f43e3e550ed5f90286&_acct=C000070526&_version=1&_userid=6763742&md5=e090b69072192c9af837571818d4cd1b
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-476MNXS-8Y&_user=6763742&_coverDate=07%2F31%2F1990&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=1e9454efd8041c5a63a340581151b8fe&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MNXS-8Y-1&_cdi=5191&_user=6763742&_pii=030440179090038D&_check=y&_orig=search&_coverDate=07%2F31%2F1990&view=c&wchp=dGLzVtz-zSkzS&md5=767ad6e06d6cf368263699b906013a0b&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MNXS-8Y-1&_cdi=5191&_user=6763742&_pii=030440179090038D&_check=y&_orig=search&_coverDate=07%2F31%2F1990&view=c&wchp=dGLzVtz-zSkzS&md5=767ad6e06d6cf368263699b906013a0b&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0025084213%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D046413c2a8dad2c83638eb1308e5fa0e&_acct=C000070526&_version=1&_userid=6763742&md5=b728a7b4a09a22ed208387c9b9f2d40b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025084213%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D046413c2a8dad2c83638eb1308e5fa0e&_acct=C000070526&_version=1&_userid=6763742&md5=f1e84f999a87f6e9fda14421599b6d6b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025084213%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D046413c2a8dad2c83638eb1308e5fa0e&_acct=C000070526&_version=1&_userid=6763742&md5=f1e84f999a87f6e9fda14421599b6d6b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025084213%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D046413c2a8dad2c83638eb1308e5fa0e&_acct=C000070526&_version=1&_userid=6763742&md5=f1e84f999a87f6e9fda14421599b6d6b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0014078237%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32cce9d0a8b70dbecb809a57218a0241&_acct=C000070526&_version=1&_userid=6763742&md5=8688abfd5513e29386a31c800cd27f23
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0014078237%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32cce9d0a8b70dbecb809a57218a0241&_acct=C000070526&_version=1&_userid=6763742&md5=492552a81ef0a2d94fd389a640e8bf19
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0014078237%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32cce9d0a8b70dbecb809a57218a0241&_acct=C000070526&_version=1&_userid=6763742&md5=492552a81ef0a2d94fd389a640e8bf19
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0014078237%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D32cce9d0a8b70dbecb809a57218a0241&_acct=C000070526&_version=1&_userid=6763742&md5=492552a81ef0a2d94fd389a640e8bf19
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0027635954%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dd089dbd8adc574b30c0c30980f2208fa&_acct=C000070526&_version=1&_userid=6763742&md5=cfce909526150b3721ce94156c038235
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0027635954%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dd089dbd8adc574b30c0c30980f2208fa&_acct=C000070526&_version=1&_userid=6763742&md5=f9177e596c57bdc18223f2311e860ab7


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-3W25627-
Y&_user=6763742&_coverDate=09%2F02%2F1996&_rdoc=1&_fmt=high&_orig=search&_sort=d&_doca
nchor=&view=c&_searchStrId=1363972137&_rerunOrigin=scholar.google&_acct=C000070526&_versio
n=1&_urlVersion=0&_userid=6763742&md5=19cefeb747864a5a5a2b1fe78255f20c 

Steffan and Nansen, 1990a. P.E. Steffan and P. Nansen, Effects of tactical late-season treatments 

with ivermectin on calves naturally exposed to trichostrongyle. Vet. Parasitol. 37 (1990), pp. 

121–131. Abstract | PDF (538 K) | View Record in Scopus | Cited By in Scopus (5) 

Steffan and Nansen, 1990b. P.E. Steffan and P. Nansen, Persistent activity of single late-season 

treatment with ivermectin against gastrointestinal trichostrongyles and lungworm in young 

calves. Acta Vet. Scand. 31 (1990), pp. 237–242. View Record in Scopus | Cited By in Scopus 

(6) 

Taylor et al., 1985. S.M. Taylor, T.R. Mallon and J. Kenny, Comparison of early season 

suppressive anthelmintic prophylactic methods for parasitic gastroenteritis and bronchitis in 

calves. Vet. Rec. 117 (1985), pp. 521–524. View Record in Scopus | Cited By in Scopus (13) 

Taylor et al., 1988. S.M. Taylor, T.R. Mallon, W.P. Green, M.F. McLoughlin and D.G. Bryson, 

Immunity to parasitic bronchitis of yearling cattle treated with ivermectin during their first 

grazing season. Vet. Rec. 123 (1988), pp. 391–395. View Record in Scopus | Cited By in Scopus 

(9) 

 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD7-476MPGY-JK&_user=6763742&_coverDate=10%2F31%2F1990&_fmt=abstract&_orig=search&_cdi=5191&view=c&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=acc77f4ff1a5dd75fdb31fac7cc23e48&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MPGY-JK-1&_cdi=5191&_user=6763742&_pii=030440179090067L&_check=y&_orig=search&_coverDate=10%2F31%2F1990&view=c&wchp=dGLzVtz-zSkzS&md5=78d76531b73e5df98476ac42e0fdcf61&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TD7-476MPGY-JK-1&_cdi=5191&_user=6763742&_pii=030440179090067L&_check=y&_orig=search&_coverDate=10%2F31%2F1990&view=c&wchp=dGLzVtz-zSkzS&md5=78d76531b73e5df98476ac42e0fdcf61&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0025089483%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De5f913d17f4443815c99d9e72bdc02d7&_acct=C000070526&_version=1&_userid=6763742&md5=dbdae366996d3bc87fdd88f0e8c6d3f7
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025089483%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De5f913d17f4443815c99d9e72bdc02d7&_acct=C000070526&_version=1&_userid=6763742&md5=02e794f49f2fa2ff78470cf4a8e6abfa
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0025580725%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D95ecf793bf498eff2c3f086c5e10c6c3&_acct=C000070526&_version=1&_userid=6763742&md5=e9f9a0e7310e22ed0af88ec2c005c526
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025580725%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D95ecf793bf498eff2c3f086c5e10c6c3&_acct=C000070526&_version=1&_userid=6763742&md5=f3cbb14690c0720117b62eb7d5d6e10c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025580725%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D95ecf793bf498eff2c3f086c5e10c6c3&_acct=C000070526&_version=1&_userid=6763742&md5=f3cbb14690c0720117b62eb7d5d6e10c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025580725%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D95ecf793bf498eff2c3f086c5e10c6c3&_acct=C000070526&_version=1&_userid=6763742&md5=f3cbb14690c0720117b62eb7d5d6e10c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022182377%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Ddedb89a638a32a1c57424ec1fc228b44&_acct=C000070526&_version=1&_userid=6763742&md5=a5cc9fa6a1611e6fb54b85e69ac2f451
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0022182377%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Ddedb89a638a32a1c57424ec1fc228b44&_acct=C000070526&_version=1&_userid=6763742&md5=e819fd7b87b2e67c6b132933501c77ba
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0023811265%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df09e3797e3a2ed01f7886fa8c339ebe9&_acct=C000070526&_version=1&_userid=6763742&md5=e612d140f14ad5004061360b1cf99a71
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023811265%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df09e3797e3a2ed01f7886fa8c339ebe9&_acct=C000070526&_version=1&_userid=6763742&md5=20a76d9475f286264cc2b49edff21476
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023811265%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df09e3797e3a2ed01f7886fa8c339ebe9&_acct=C000070526&_version=1&_userid=6763742&md5=20a76d9475f286264cc2b49edff21476
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0023811265%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df09e3797e3a2ed01f7886fa8c339ebe9&_acct=C000070526&_version=1&_userid=6763742&md5=20a76d9475f286264cc2b49edff21476

