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nv5yh-nrr91080 ¥17-5Y 0rpaan 02yaT1-1000 Spwnay Y1ara arboan 2 hbav
rsquw n11n) hven AT 11-3 BoKb9HA 210750 1YY rucq:y v
(1974/1973
730750 1YW n7y37-1000  Hpwn PAREH
noRY570a - avrhn Y
%) 2397710 (%) ‘Todnn RO [ AT (%) Jo8hA L VAN
F, F-1, F-2
76.63 a 1 24,18 a 39.04 1 34,73 a* 445 .27 Tya7-nva!
14,57 d 11 3.17 j| 34.17 11 5,82 t 489,51 I ELER
68.09 b 10 9.14 ~ ghi | 40.49 9 11.68 cdef 474.90 1R
61.50 c 8 12.26 efgh 43,62 8 12,20 cdef 503.14 'wrah!
60.29 c 3 19.22 be 35.42 6 21.01 bcde 476.67 '"Y9nan!
64.01 bc 9 10.31 ghi | 40.98 7 14.35 bcedef 462.05 tgoan!
80.87 a 2 19.26 b 35.58 2 26,42 ab 474,71 'aRpIa?
59.06 c 6 15,59 bedef 41.87 10 6.79 ef 440.11 11568 wrHh!
60.73 ¢ 5 16.23 bede 34.48 4 24,54 bed 446,52 '2233-12
68.23 b 4 18.72 bed 33.21 3 24,82 bed 415,85 2411-13
67.29 b 7 12.51 efgh 36.01 5 12,16 bed 488.89 2681-11

»5-by , (p=0.05) N20bIVVO A17NAB BRY372 BYHTA3 DIYIR RINRD

nNIRA 071 5nn Yoy *

.Duncan's Multiple Range Test
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02%yn-nrr71080 277-5Y 0PI 02YAT-1000 Spwnar HyaracpvTonn 13 pbav.
(1974/1973 MJJJIJVVV novh YAt 11-3 aqzvmquu 210750 Ny Mucqzz”we_
790790 YW 0Yy17-1000 Hhwn . FARLH _
aqzwquu yvore . nvonn 4T
¥, mlp.o pep | ke (%) “To5Rh B [T (%) 708NN *1T/aMp
63.40 a 3. 14,22 b 44,94 5 12.70 bce* 603.35 '1aT7-nvat
28.35 gl 10 5,22 de 37.32 11 3.19 ¢ 547.72 'nigy!
54,17 d 11 4.06 e 44,02 8 7.48 be 623.58 "R
53.10 d 6 7.13 d 45.83 9 6.82 ¢ 551.57 'yroh!
59.03 be 5 9.55 ¢ '32.18 4 17.80 ab 561.49 'SNhan!
44,70 f 9 5.45 de 42,46 10 4,77 ¢ 593.92 'nran’!
60.67 ab 4 13.87 b 41.00 3 23.44 a 682.01 ENCREN
52.37 d 7 6.59 de 45,29 7 11.47 be 600.81 11568-y255"
54,17 d 2 15.91 ab 39.19 2 23,92 a 659.67 2233-12
52.60 d 1 17.01 a 38.91 1 24,67 a 699.59 2411-13
49,57 e 8 6.12 de . 41,23 6 11.97 be 665.75 2681-11
.80 1321n3 0YY1aY 00107 7=y 1A napbn vhvay ok
_ 2172 ANI3AN AANTR RE
19-%y .ﬁvuo.omu A7LDYLLD NI7NAN ON?172 B7H7T3) DITR NIRA ANIRA 02311500 DYIMY i

.Duncan's Multiple Range Test
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nm 29-%y nrvseh D737 IRYNIY 071101 ©2ATHh DR NHYID 1T AXIap

77090 .N7313%2 7Y N5IN3 NTHRA hnd 09137 IR L (2-3 1 miYav) amiyras
AR1IPNA ,B75% D112 BPTINR 15-5 12 173 3170 1T ANIap Yw braatan-hae
1T ANIAPA LT-17Y DMYYR 7910732 BYTARR 7-5 6 173 L,hhapran nipbnd

.2681-11-1 '1568-2 w>55h' ,'wuydbh' :prRah BYIphY DYATA 1H50)

5» 21050 nna 29-%y ,S. tritici nI0VSY BYVTAT IRNNI IT AXIAP AT DA
nna &5 ,omwran ar-by ,obIR L (2-1 1 nibav) aravsn YRYOYNA 0812
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n5137w5 y¥imnh bi1ava by nvrhn Sv nvbyn-nrrnived ayswn  :4 nhav
,U75% n1in) 82319000 23T DY 0YYTTI¥A 0757)0AY TIInn qrYyba
(1974/1973
(') phaw Hhiar (") nhavw hMa ('3) nhiaw Ha
YNIDN _ nY”77Y 0Y5%yd Y750 qYY0
movso| (| T | mwas| (o | ™ || o | O PR W 3t
0.5720142.79**| 1,3475 0.5162{48.38** |1,1546{ 0.6361]36.39** }1.6466 "1T-nvAat
0.7063[29.37**| 1,3624] 0.6473[35.26%* |1,1703| 0.7593 24.07%* |1.6325 "wrnh!
0.8334}16.66%**| 1,2972 0,7848(21.52** 11.1370| 0.8598|14,02%* |1.5625 11568~2 wIdy!
0.8210{17.89** | 1,5217{ 0.7687|23.13** |1,3384| 0.8763|12,37%* |1,8043 TIRY!
1.0028|+0.27n.q4 1.4731] 1.0389{+3.75n.s|1.2222] 0.9834| 1.66n.s/1.7849 nran!
0.6697[33.03** | 1,3769] 0.5981140.19**-11.1646| 0.7385{26,15** |1.6675 'IRpPIA!
0.7973|20,27%* | 1.6698| 0.,7507}24.93** {1,3433| 0.8454|18.45** 12,0381 '37han!
1.0001|+0.01ln,.s] 1.3325; 1.0021{+0.21n.s{1.0683} 1.0043|+0.42n.s{1.6888 'hrg?
0.7511124.89** 11,1221 0.7293]27.07** [0.9736| 0.7602|23.98*%* 11,4045 2233-12
0.6504(34.95*%* | 1,2665] 0.5989{40.11** |1,0848]| 0.7139{28.60%* |1,5436 2411-13
0.7281(27.19** |1.6227| 0.6835[31,65** |1.3973| 0.7769|22,31** {1.9277 2681-11

.R7M3 hny 5w 15430

1735 a%in nn¥ 5» 53a%n 473 bhYn 1

p=0.05 *
p=0,01 **
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2T5I00 §7yba 8YYIT-1000 Spwn 5y nvrnh v DrHyn-nvr731080 hyoswn

:5 nbav

(197471973 ,v»55 niin) 02370 AvYh 23T 5¥ DY 7TI80 hn¥a 297YdIY

BYY17-1000 Spwn 07y771-1000 Spun Dy97-1000 Hpwn
yRI0n 0Y777¥0 h75YY0a 79900 1YYda
movme | | T | msss |y | P | mosae | G | O "
0.6518 |34.82** | 41,3460] 0.6007 [39.93** | 40.6174] 0.7003 {29.97** | 42,0656 "1a1-nva?
0.7791 |{22.09** | 44,1673] 0.7450 |25.49** | 44,9174| 0,8019 [19.80** | 44.2896 Yok’
0.9019 | 9.81** | 43.4211| 0.8869 |[11.30** | 43.0845] 0.9099 | 9.00** | 43.9600{ 71568~2 wr55!
0.9205 | 7.95%* | 40.9008| 0.9168 | 8.31** | 40,9624] 0,9248 | 7.52** | 40,9436 "Ry
0.9199 8.01*%* 41,2637 0.9156 | 8.43** 40.1006] 0.9243 | 9.99** | 42,3412 'oran!
0.7269 |27.31** | 37,0265 0.6692 |33.08** | 36.9326| 0.7633 |26.24** | 37,3980 TIRPIA!
0.8033 |19.67** | 35,5699 0.7564 |24.36** | 34.4982| 0.8363 |16.37** | 36,3194 "7 nan!
0.9856 | 1.44n.s| 34.2576| 0.9853 | 1.47n.s| 34.8466| 0.9879 | 1.21n.s| 33.8550 'nrg>!
0.7541 |24.59%* | 34.8920| 0.7299 [27.00%** | 33,9121| 0.7783 |22.17** | 36.1724 2233-12
0.7376 |26.24** | 37,1356| 0.6962 [30.33** | 35,9559| 0,7776 |22.24** | 38,3504 2411-13
0.8230 |17.69** | 37.5542| 0.7796 [22.04** | 37,2231| 0.8564 [14,36** | 37,9953 '2681-11
p=0.05 *

p=0,01 **
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nb1a%whH yxinnn noyaTth 99on Sy nvrhh v 0*Hyh-nrr71000 hyawh 16 nbav.
07379 hvrh 237 Sy 0227780 hn¥a 757903 YTHINBh §rYdA
(1974/1973 ,w>5% nyan) .
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DYY1T - 1000 BYYNT M8bN BYY1T 80
YNINN 02 277%h BY85yba YT5MN Y63
nybaay | T8N Byt oo | oon Ryt nybaa | 7097 noyr Wh I 3Th
ndaswh nHhMawh nharwh
0.8657 [13.43** | 32,65 | 0.8382 [16.18** | 28.35 | 0.9026 | 9.73** | 39.34 '3a7-noa!
0.9046 | 9.53** | 30,85 | 0.8615 |13.85%* | 26.59 | 0.9468 | 5.32% 36.86 PIEvY
0.9193 | 8,07+ 29.89 | 0.8775 |12.25%* | 26.48 | 0.9421 | 5.79% 35.60 | '1568-2 v5b!
0.8964 [10.36%* | 33,50 | 0.8441 [15.59** | 32.95 | 0.9503 | 4.97% 44,30 | "INy
1.0869 |+7.99% | 38.74 | 1.1278 |+11.33**| 30.40 | 1.0609 |+5.75* | 42.14 "an'
0.9110 | 8.89** | 34,15 | 0.8677 |13.23%* | 31.94 | 0.9579 | 4,21+ 44,89 TaRpAa!
0.9919 | 0.80n.s| 46.85 } 0.9854 | 1.46n.s| 38.75 | 1.0085 [+0.85n.s| 56.15 "Nanan
1.0126 |+1.24n.s| 39.20 | 1.0147 |+1.45n.s| 31.07 | 1.0191 |+1.88n.s| 50.12 naga
0.9951 | 0.89n.s} 31.69 | 0.9872 | 1.28n.s| 28.48 | 0.9744 | 2.56n.s| 38.67 2233-12
0.8841 |11.59%* | 30.02 | 0.8499 |15.00%* | 30.06 0.9271 | 7.29%* | 40.17 2411-13
0.8826 [11,73** | 43,16 | 0.9467 | 5.33** | 37.51 | 0.9087 | 9.12%* | s50.73 2681-11
p=0,05 *

g ‘ p=0.01 **
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5y ,755%5n Y1373 anvnon Svw ninva qawya (79 ,49 ,33 ,26 ,17) 0YInR braphna
nYswhn aptya hrvann 21370 5375911 15782 Tinbh WARM ATO hAnvd L.0711WH 17375°n
bya%h 732759 5y S. tritici nvavan nyswn Sy Tinyb va> .nbnnh ovia Y nrbhrdbun
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170,123 ¥Pp2 AT 19R] IR LS. tritici NYI080 5W bYINRD DYTY7ANA IpATINY
<07P%20 NIPSha quRp 0YTINR 44.3-5 38.8 172v DY71Ywa Hyavh 0on

o ar-%y. ,7353 9.8% 15 18 T 7ana 1paATIW nipbna 51a37n nnsan 'oyan' 5ra0h Ta

'
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DY3v°5yn hnyn 29y nwibwa S. tritici nY1von wxwuquu 790750 hmn :7 nbav
(1974/1973 ,137-n»2) hv’h 237 awihwa 1723
1 1] 1] _ ] -
gy n'n JAT-0%2 2Th
7907950 MIYW 510950 1YW 5 44w4uu QMY
SPC nY8H5'na SPC nYIRYHNA SPC DR 7PA byg9
- - - 8700
%) (%) (%)
0.3414 b 0.88 ¢ | 0.5062 1.00 ¢ 0.4054 | 1.70 ¢° n%s100 N1P72
: (Benomyl)
S, tritici
0.4926 a 14,57 a 0.7197 b 57.42 b 0.9107 b | 59.84 b $213 774N
_ S. tritici
0.4546 a 11.18 ab 0.7494 ab 57.19 b 0.9253 ab | 59.81 b #240 13740
S. tritici
0.4448 a 10.84 ab 0.7656 ab 67.37 a 0.9484 a 73.22 a 4 18 T77an
0.4718 b 8.11 b 0.7847 a 52.85 b 0.9166 b | 59.77 b (wp) nryav apaTh
o.bmmw a 8.75 b 0.7372 ab 55.45 b 0.9287 ab 65.19 a D> 127an harayn

YT ,07739 0131 AT L,nR 0130 AT L Yat-nby hw (%) 0orDona vvdroh Mayow 1

.Mn¥A na1a/nbhnn na1x = SPC 2

»85 p=0.05 5¥ nh1pnaIn M2 ATH AT 025723 DAYR NIRD DNIRD D291900 DIONY 3

.Duncan's Multiple Range Test




hnyn 75y nwidbwa S. tritici nvv5Hn RHHYNA 1I0DOR hmn
(1975/1974 - ,327-n?2) Qv h 237 AYIRA L, 1721 03100

:8 nhav

50

TIIRY! RUCARS 1T
Rhb'Ad") MYy 2 Iy
10750 SPC 2159 SPC SPC , 71070
BIR5304 DIRY5MA DR5>MA 58700
0.7474 a° | 0.94 c|0.7159 b| 1.00  d|o0.7169 0.7082 0.75 R AMp?3
(Benomyl)
S. tritici
4.07 abc|0.9255 a {45.92 b |0.8843 b 0.8883 b |45.75 b A i
S. tritici
7.61 ab [0.9179 a |43.92 b |0.8825 b 0.8767 b |37.95 ¢ 336 samar
S. tritici
11.34 a |0.9461 a |66.52 a |0.9486 a 0.9440 a |73.25 a g aeaet
. mMmIpea
1.21 be|0.7954 bl 4.66° ¢ |0.7228 0.7778 6.22 4 A

173 ,07739 093°0 5a7 L,IhR 0330 HaT L Dah-ndy Hw porboINa oD 1

LnYn NaYA/nbnnn nava

SPC 2

.Duncan's Multiple Range Test 5% ,p=0.05 hiphan N2 ATN AT ©75723 DIR DIRD ANIR 2HY3 BYdYY 3




1PN L, 'oYan' 9Ta 13h2aY BY518%00 Y503 L15R miphna anwnaw (67.3%) Antaan 210700
1Th 5w .n1Y7adn hAdhw ,hARYA .DYPN3IN 7R RY DRY373 025720A1 9%-n DNIhS DYT0SR

.07y0n 5y9%0b ar 1aw5s T77anb nrarysd havr 'oran!

193T1AY nIpbha 15.5% ¥ 11y wa nH1avwh y¥annh oryaria 5337 nna 'hrav! T3

293b ., (9 nbav) 240 Tv7ana IpATIAY nmipdha - 13.3% S¥ 11yrear ,0777730 haYyha
;09Y7TH 51373 Anvhon »71Y7Y RI7han 075319700 173 D7PNAIN DIHTAN RINI LAT T

DY0ARYINIYD ATIWP 0Y31WA DT77a0 APATAY AT 1T DY nYORININGYTA AN2NANY L1500

C L 32nR8N 00155182 DINYION DYYIAINRD

NIIPA ID1IY ALYAN AT NYATRa L,h513vwh y¥annh DYYATA $12°3 Anvhon 7MY
4732 737 nbapn NRYAA RS R .10 nvava DrLYILN 1AT-N723 BYID73A h1ha 1975/1974
,TIRPAAT Y2350 15an v03ah A . 1975/1974-1 1974/1973 5a912an D931y Sv mirvann
1gyan' Brbeabh brath bW AT 1nibanwa TYIn hnknp Swa ,1975/1974 310732 25100
.18 777303 1paTIw napbha 42% 275 nH1arwh yXInnh 0YYaTh 5137 hns - T1wen
abxn (0°7IAR 33-27) Y1373 Ahrhan 771Y?Y 1953 ,077NKRA 07777303 1paATIY napona
DY3THh 73¥3..0°33PA 02515700 173 D7PRAIN 0YHTaN IR¥NIT L 18 TYTan 72aY InwIaY
n513°w5 y¥IdMR 02YITA 5137 hho KD L, T1IRYY'TY B! AT 710723 15551 0Y%a0n
JRY339B0 h1Ipran nIpbn pnayb ,b231wn 025157000 ThRA OR NPhaIn IR N7RIynYn AT70a
173% n13ainin hapbhn 173 DopnaIn 0r5Tan 1vh kD 51200 771YTRAY 1IY?Aan And
DYNNY AP2TH Abh RV L,15 LY AYTa¥A 1T ATAIY LN1AAM-RYIY MIpaTIn=RYA pipbhin
,AP1a0 19183 IpATIAY Miphha 731035 IR DhY?H AWARY ,077ya0R PYATAR NP

.1PATIN 0 bhaw orTrTand

DYy17-1000 Spwn .3

nvohh YAt neYbwd nnaaw , (02yv1-1000 Spwna nrkvIan) 43730 Ypuna Anrnan

bw pY77aha ApaTh 779-5y ,3aT-hv33 077710230 nviha ,1974/1973 5%77an naaya
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nvYh 73T nwAbY hpaTh n1apya n513w5 nryatn Y1ava anvhan :9 nbav.
(1974/1973 ,1a7-n»3) S. tritici n»vdn v pnr7r7ana
SRR "yAT-nva! JTh
nyyavw/Ha ns1a'w/51a0 nbsarw/514a0
(%) ‘1OBNh s b (%) =b8h 01 (%) -Tb5h s b vauqc:A

— 1.30 ab — 1.39 a — 1.38 al NI IMP2a
(Benomyl)
S. tritici
8.79 1.19 bed +4.,25 1.46 a 40.03 0.83 b #213 75790
ﬂ 'S. tritiei
ﬁw.uw 1.13 cd 8.74 1.27 a 40.73 0.82 b #240 77740
S. tritici
2.37 1.27 abe 9.86 1.26 a 52.72 0.65 b #18 7740
+2.93 1.34 a 2.05 1.37 a 38.83 0.84 b (op) nryav npaTh
15.59 1.10 d 7.14 1.29 a 44,38 0.77 b D2T7930 YD

78% ,p=0.05 ¥ hiphaIn hnva ATH AT 075732 DAYR DIRD ANIRA D?11900 DYDY 1

.Duncan's Multiple Range Test
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ALYN YIT AYAIR NPATA DIAPYA nY1awh DYYATA Y1323 anvhan 10 abav

(1975/1974 ,3127-n>3) S. tritici n»1vsn Sw byTyTana .

TLLLY 1INY! "nYm’ TIRPIA \h
nbv13°v/513? T nvw/ /A nv127w/%1a° nb1279/5139

%) 7080 DA %) 1068h g (%) 7051 B %) ‘105 DA 535500
- 1.46 a — 1.31 a - 1.43 a — 1.57 a’ RIXM MP23
(Benomyl)
S. tritici
6.16 1.37 a 2.29 1.28 a +2.05 1.46 a 33.12 1.05 be 2213 137om
S. tritici
6.85 1.36 a 4.58 1.25 a +2.72 1.47 a 27.39 1.14 b 4336 2oaam
S. tritici
8.22 1.3 a 9.16 1.19 a +3.38 1.48 a 42.04 0.91 ¢ 18 rrar
4.79 1.39 a +5.76 1.39 a +6.54 1.53 a 0.64 1.56 a M1p2a
nbaron-nH

vah ,p=0.05 MIphaIn na AT AT D733 DAR NMIRA ANIRA 0211500 DYOMY

.Duncan's Multiple Range Test

1




nIpbha aR¥Nl AT 5137 275903 nvaann Anvhan .11 habava nRawn S. tritici nvavseh
nYIPYan hIphh bian 32.2% - 18 T773hh YA231 QYN0 1PATIAY L, TIAT-nvat prasn Th
(10-% 9 nibav) nb13°whH oryarth 1273 Anvhsn MIYY 173 a9 ANRDR AR¥ND .NYaA DR

.(12-1 11 ni%3v) bryaT1-1000 Spwna Tbshn 7TINAR 1735

by bihha D310 0519503 DYYAT-1000 Ypwna bIboh 177 'bran' Hraoh jTa
173 02PN 05T7ah Y a KDY 0YIPNA 2172 . nM1PTan Mnipbh nnayb ,brranRk 13.3-3.9
OR DY T-1000 5pwna phain IR YRIYHYR TOON DWAA RY 'nvav' T3 .0733Wh DYYIBYLA

. (11 abav) o239wh 022198000 ThRa

nYINa 1HYMIAY fvYhha AT nyiﬁx by niphna InPNaAY BrYT-1000 Hpwnia brToOAN
IPATIAY L, TIRPIAT YIA0A TH nipbna .12 nbava Br¥Ran 1975/1974 niiya 1aT-nra
nniy5 ,24.8%-5 0oyq71-1000 HYpwna Toshn 1YW yran L,18 T77an a3 nYhANa
TYav' TaY L '1IRYR'TY 'DYan! bYbrach ©2ata L (12 aYav) niaainh hMRYan nipobn
DYPHAIN IN B22NIYHYN DYTOSA 1T N3I1YA MMYad KD ,0RYOIna LYIN 710751 1270¥NA

. (12 n%10) N13AInA RMIPran hapbn nnayy ,0°y11-1000 Spwna

nbv13%wY DIYIT 8dn -4

137-n%33 730735 15553v nrath nwirbwa nbiavwh oryaTh 15ona Anvhs 5y D2aInN)
Ly A hs AP '1AT-nYa' YTA0h 1Th Mipbha .13 nbava prrkan 1974/1973 naya
nIpdN nnIYL ,18 Tr7aha APATIAY L/nNn¥N 0ATna nd1a°wh DrYITh Todna 30.4%
1TH AphaIn ATYNA ADTA3Y AT 13 275 N3 Anvhan aYsi Brhisrvn IRYa .M1P7aR
IR NYNIYNYR ANYha AnRta KD 'bean!' 2abh qTa .18 T7Tand 1pATIAY hipbha Anvhavy
N3y ,090L 02777an) BoY1970An ThR aR A% nbiarwd 0ryaTh 150N hphan

L1320 h1Ipan hapbh nnmyb , (Avh-wp ,07777a0

napbha (10.2%) nphaansy hrnynwn nT na nbiaced oryaTth vndbn nns 'nrer! Ta

X5 DY9NARN DY595%0a . (12.8%) DYT?7ah NAYIYNA APpATIAY NIpYhaY 240 TY7ahR3 ApATIIW
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ALYh 73T DYYSY NpATR N1aApYa brYAT-1000 Ypwna nnvhan :11 nba
(197471973 ,127-n?3) S. tritici H»708n 5W Br7>73na .
ELER BN’ 1131 Ja97-n"a’
Th
DYYIT-1000 Hpun nYYNT-1000 Hpun nyyt-1000 Hpun
(%) To5h R R} (%) 9050 oA (%) 7080 i b 598700
— 36.61 a _— 42.83 a — 43.70 a’ P NPra
(Benomyl)
+0.26 36.71 a 6.96 39.85 abc 30.62 30.32 ¢ S. tritici
: i : : ' , : #213 97130
3.14 35.46 11.84 37.76 b 26.25 32,23 be §. tritici
: 40 a y . ¢ : . #240 T>9an
_ S. tritiei
3.22 35.43 a 13.33 37.12 ¢ 32,10 29.67 ¢ 418 7v1an
+0.65 36.85 a 3.92 41,15 ab 15.51 39.92 b (wp) nYyav hpaTh
2.16 35.82 a 7.91 39.44 abe 27.14 31.84 be D277730 haYIYh

»5b ,p=0.05 N1pRIIM N1 ATH AT BY5TA3 DAYR NIRA ANIRD D711hnn 0YoY 1

.Duncan's Multiple Range Test
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e

ALY AT AYAIR DPATA NIAPYa brYT~1000 Hpwna hnrhon

:12 nbav

(1975/1974 ,3a7-n»3) S. tritici n»aven 5w o7 7ana

nYgY! TIIRYY! "o’ ROCASS yTn

B7v97-1000 Spun n'y17-1000 Spwn DYYIT-1000 Ypun 0y 7-1000 Spun
(%) T05n D1 (%) 08n D (%) 1080 812 (%) “108h DI 518500
- 33,78 a — 41.54 a — 42.48 a — 39.08 a’ 1B NP3
(Benomyl)
S. tritici

2

2.19 33.04 a 4.19 39.80 a 3.81 40.86 a 12,51 |34 19 abe 4313 1370
S. tritici
4.26 32.34 a 0.17 41.61 a 1.69 41.76 a 14.81  |33.29 abc $336 171
S. tritici
3.91 32.46 a 2.65 40.44 a 6.49 39,72 a 24,82 |29.38 ¢ F18  1ran
, NP
+3.01 34.83 a 5.51 39.25 a 3.11 41.16 a 3.58 [37.68 ab AL

78% ,p=0.05 nIphaIn hnta atn AT 875723 D3R DIRD ANIR D2NY5nh DYOSIY

.Duncan's Multiple Range Test

1




TR 3720 AT ATPNaY 15h? LRNIP?an naphh nmyb At 5342 259103 hphaIn ANTha Anela

.nb327wb y¥Inna 0YYATh 21373 RvaARA NATAY 785,240 TrTanb nYSrNAD Adan 'nrg!

1AT-073 D10 15790 AvYRR 7aT DYASR] Anvhav , 091275 noyara 9s0n3 AnNrheon

250n3 ANYhs Anwaa 'RPAAT YTAsh 4Ta .14 nbava nvatan ,1975/1974 517730 naawya

PTIRPRTY 'Doan' 0757300 D3TaY TIYA LBYTIAR 23.9-11.5 H¥ Dihnd nY13°95 0IYITH

APATRA 7919701 TR QR LAT Y137 375902 NPRaIN AR NYNIYnYn AnThs Anga) N5

16-12 5w pinha Rb132%w5 07YITH 90N3 ARvhsh 771Y?Y 170 'ner! T3 .07 WA

S. tritici n?7090 W N732I0ORSA N1LIYSAY L,NRAI .NTIPYAR MIPpON nn1yb ,0°T10R

0512795 DIYITA 780N KTINA L,NA% ATUN2 LhRVAND 'hYaY! TR 72a-DY

:n13aPon hnd prond Awar 14-7 hibava DIRAINA D2IINIA DISIOD

TRy pa ©HYIa L, 710730 NIAY hwa 0730710 1WNIYY DY)WA DYTYTanR 173N
192T1AY ALPAR AT YW NIYIAAN AT ARYY n13iyh nwa .18 TrTan InINIoRa
prhRAD 5733 AT 19501 ,npaThi 291870 RY Y53 hnvhaw T Dy 18 777ana

.phasn ATMma

,18 777303 1paTIAY 710730 NIPHN HY AN1aAN NIYTAIA AnY 172 AYaph ARYN)
nvbYa ThI°1PA .N5R NIPHRA ANYIAY D23I¥A 51377 7375703 AhYhsh 1YY 1730
Ly nipbhy ARIIYAD - 'TIRPIATY 'YAT-RYA' - ©YYASH D73TH mMipbha 5'Man hysann

.QY9NRN ApATAN 2915%0

A¥13p 17an 0210n 1772nh nraYysp NI, TR pyn’,b5%300 0Y3TH RN
0259502 ,710720 DYV YAV DAYIBAR AT NAOh AT 79073% WnYYY DYTY7aNN

.0731¥0 07773203 ApaATAN ARNINS 02319n 5137°h 7375901 D08 173 07PN N-RY

17325 S, tritici nraven *kY57pa ALVYAR YAt SV 8271070 hnt 1°aY qwpY 71v7a

»73-5y 19901Nn AT WP .12-8 0Y717¥3 A¥In L,DYYAT-1000 Spwnay 01373 Anvhsh NYY

shnyb ARYIYAA ,D°Y71T-1000 Hpwna 1R 9313273 anvnsh 1YY = Y IWRD Y=atbX WA
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AVYN 73T AYIYY NPATR DIapYa nH1avwh bvyarth 7sona Anrhan 113 nbav.
(1974/1973 ,3a7-n7a) S, tritici nravsn Sv b 7 Iana
nygy! 'a'an! '131 3aT7-nYa!
2 1 3TN
n5132%wH DYYAT 8dn n»12%Yw» aYYaT 8dn nv53%wH DYYIT 8N
%) O8N 4500 %) T08h a5bn (%) =b8h i [ale)a) P AT:EAhH
. 5 bl
— 35.64 ab — 32.54 a — 36.65 al nvsivn ANP2
(Benomyl)
8.38 32.66 b +11.52 36.56 a 14.46 27.07 b 8. tritici
: ‘ ¢ ‘ : ’ ’ #213 977an
10.29 31.98 ¢ +3.85 33.64 a 19.84 25.37 be 8. tritici
) : : e : ) #240 T27an
+1.47 36.18 a +4 .55 33.89 a 30.40 22.02 ¢ S. tritici
) ) ) ) ) L #18 77an
+2.67 36.62 a +2.73 33.26 a 27.42 22.97 ¢ (vp) h7yav apain
12.82 31.07 ¢ +1.,77 32.93 a 23,10 24,33 be 0277an haravn

»ab ,p=0.05 NIpRAIM NNYA ATA AT D?5TA) DIR DIRD ADIRA D71IOnA DYDY 2

,Duncan's Multiple Range Test
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AVYA 73T AYAIR DPATH h1apya nH1avwh DrYYaTh q90na ahnsh
(1975/1974 ,3x7-h?3) S. tritici n*7vsh Hw br7>7ana

:14 nbav

thyny! ! w! Y t TINDYA!
nus IR n i 3N
n51°wh DYyt abn n»13°wH nYyaT "8on nH1a%ws DT Nadn nv17°wh BYYT 1adn
(%) 7080 Yabn (%) “boh 400N (%) 17bsh ~5bn %) 050 950N ‘Hy80n
- 48.23 a - 31.68 ab - 33.73 a - 40.34 abl naxm npa
(Benomyl)
S. tritici
13.70 41.62 b +2.34 uw.bb ab +6.62 36.12 a 23.97 30.67 c #213 77720
12.34 | 42.28 b 4.61 | 30.22 b +3.98 | 35.13 a 11.53 35.69 be S. tritici
. . e . : : : : #336 77730
S. tritici
13.87 41.54 b 6.06 29,76 b +9.55 37.29 a 22.83 31.13 c #18  T>7an
, , . mapra
16.88 40.09 b +11.31 35.72 a +9.25 37.17 a +2.75 41.48 a n5910n-Rb

285 ,p=0.05 NIPNAM N3 ATH AT DYHTII BDITR NINRD ARIR YHYa BYOTY. 1

.Duncan's Multiple Range Test




9130 7pYh NPATRA LS. tritici R7ILOA 7RDSINI Y¥INAA 10750 TINK = X-1 ,H1197aN

.073175yn

P 5Y 18w 2775y AT R9pna Lnavr8IRn H'Man nranemh 23w 1°2 WP hihn
anY nrrhYy 173 Ankhh RLAN NGLRATTIIRA 20Y 172 Wh Y¥ 5150 YI157W .A207390
N79000 7RD5NA N2 BYAIAA 0221075 5133 AnThsh YW by 1935 nayraan
N29 513vn va954na nn;nsn na Anvh 95% orhhay 18 T77ana 1paTIAW Dapbha INNN)
NIMYY AINRNA N ,0%37W0 02777300 2335 10Y3 BDIRDSINA NIAIW 71095 DIATT LaNa
nonnh 5w hovan nyswn . (x) nknvnn DTPn 277-5y ARLIAN ANRDAN DT R ;513%3 DYTLSAN
'BrIm' 52300 112 L7-1 6 0918 hnATIn TYAT-RYAY Yrash 3Th SY 513%h 23599n by
n775y 83 , (9 917%) BrY1r-1000 bpwnarwx ,(8 ﬁ1vy) 51373 noon> navp ANYNS ARYNA

.0YR557p3 Y1050 npAa N’Oﬁ’ N

> TIRPIAY Yr7asn 1Th 7235 Ryn) ,}1A7-nv:' Y2280 1Th 23a5 R¥naw ntd nnmaa ﬁwp' A
12102 NIPIA8 AR¥NI T “5YTra hatya ba L (12-% 11 ©v9317%) 1975/1974 59720 haiya
.N77080 5w'n7:1wn 07777303 APITAY ,'1INYR'TY 'oran' 0Y%va0h braTth bY

173 P17 9wp 5y b yravnn [ (0.9-0.8) 80133 r 757y IR¥HI D2531870A1 0YATH 523

.072hWnh

02777300 5¥ havhn AYswR ANYNI L, 13M33W B2aTth 55 23a5 hwyav L,hi11w hanvaa
»710700 NP3 DY5%Ta brYTan ar-bYy (0752300 Brath YW DhYYIAY hhdho by CERRYTR

LNPR D237 5Y 077050 NINYA DYPHIN-RY DYDTAN INYN)



231 59 51ah 090 1225 nIYLAan nnt 173 wph :9 M1y

N2Von YY 03I 0YTYTANA IPATIAY AR

(1974/1973 ,3a7-n731) S. tritici

(%) nyTwy ooT 9T OO oW

50

40

KN
= AT-N'3
Iy p, = 09993 |
1, =09342
r=0KNNM Q71N
BD=|AT-N1 o
M=0"1

20 40 60 80

(%) orI7M o0 v



(% U 1000-3DWNI 00NN I0W

D7y17-1000 Hpwn 700N 1735 niyraan nnY 9va wpn 110 1N
99000 5P DY3W DYTYI3NA IPATIAY ALYR 73T 5v

(1974/1973 ,3a7-nv3) S. tritici

40 “NIN
r =0RNNA 077N
BD =IAT- N3 IAT-N
M=0"T
30 09826

'BD. =

r =0.
M. =09543

20
orn
. _
10 —
0 20 40 60 80

(%) o~I7M 1000 IO



(%) MIIws oo I3 TOINN oY

737 5w 5yavn 7050 1735 MIyaan anma 373 awpn o 111 90y
nYMvsn Y 0231W D TY73na 1PATIAY AvYh
(1975/1974 ,9a97-n»3) S. tritici
RN
r=0KRNNa 0700 ’ N3
m=0"1
50 B='NjJ11
C= |IK'YJ
I’B=0.9919 A
40 II:C:0.8547
M—o.9992
30
20
10
0

(%) ONIINI 10T oW



(%) DU 1000-I0wWNa 100N oW

Bo>Yy7-1000 5pyn 27050 3735 nayraan nna 1A wph (12 oy
179080 Y 0Y1IY DYT7TANA IPATIAY ALTR YAt bW

(1975/1974 ,1a37-h»3) S, tritici

XN
= i1 01N
B='Rp1a
cC= IRV

20 rB= 09927

=05884
I’C 05

I . =09285

M
10 0N
f_ —
- 149,
3=-’--f_’l:- -
L&
0 20 40. 60 80

(%) oNIIM 1oTn oW



172 nIRbYOR IRYRYD  nabvad (Heritability) henn 'a pas

A+ -+ - R ]

-n7991080  nbhnd 0Y%%3b-RY DYary 0YHad hvh AT

EE L R R Lttt P Pt

hirv e\ DYanh

=2 R

-n791000 nbnnb nv n vaT v bnY%Yadb n1idh KYaAYIn T¥YOY DN 1ha3 AT Pasa
nxhnb-70330 31h :1ﬁﬁ33 AT 210935 nakbonn nd LnAIRSHn R¥RYY hvtha Yv brhyn
bv nrHyn-nr271090% 2730 R¥NIY ,(Ch53/2/Nrn10/326/3/Y254/4/2merav ) 'bnran!

,(Yt//Nrnl0/B21-C/3/FA ) 1233 3AT-h23' DAaAN 1TH ;0ONTIPH 0Y7P753 ARINND L,hvThin
N131790Y NITIAY 9135 LN173370 DAHTATIAN R13150 KU IR L,0Phn ARARD Y735 R¥nIW

L1132 N230 AWIDY AX?I7Y 7351 MITINY ,NapY nby

- Y 'hesc' rh by 'Bvan' 5vaph 1Th RYOIN AhR 9YvNa
0197%3 .1080 *RHIINA NYISINA Y1070 hana »1r-by 1vr0IRe |, (2193/Ch53-AnxGb56xAn64
1Th Y A9InAh 710750 hnh DY 'oran' 3ta Swoanibrao nr Abwh panwek npTal avo

.'hrar!

apnnn 5n:5n 5w an%sb apbhna ,1972-1 y¥ia 5"an 0r0177%80 Y3va nIRLOAN
» MWT-N722 15 11N F, 7paT AT, 71a000 anRY L aT-hvaa ,j:pbwn 759n ,7RYphi
"N L (136 ,56) Hills Plots hv?wa 1YATI 2310337 Miphn .1975/1974 517%30 hawya
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3. In infected plants there was a decline in the content of phosphate in all

three cultivars (Fig. 44).
4. The content of the nitrates was markedly increased in Septoria-infected plants.

5. The translocation dynamic was similar in infected plants of all cultivars.
It is suggested that there is no disturbance in the flow of assimilates

in infected wheat plants.

g
The yield of wheat is controlled by many genes. There is compensation

among several processes in case one physiological process is disturbed. It is
therefore not probable that the potential yielding capacity or the ability to
endure losses in yield is controlled by a single chemical constituent or

process.,
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‘weights may serve as an indicator of high yields, provided that hill plots are
indicative of dense populations of wheat plants in commercial fields (250
plants/mz). A positive correlation was found between 1000-kernel weight and

number of kernels per head (Fig. 32).

Chapter D

The purpose of this study was to evaluate'the relationship between
morphological traits, physiological processes and certain chemical constituents
in the wheat plant on the one hand, and tolerance and vulnerability of wheat
cultivars to S. tritici on the other hand. The study was conducted on the
tolerant cv. 'Miriam', the moderately vulnerable cv. 'Lakhish', and ﬁhe

vulnerable cv. 'Bet Dagan' 233.

During the infection procesé a significant decline in the chlorophyll
content was found in all culfivars tested (Fig. 34). No differences were found
among the wheat cultivars with regard to water loss from infected tissue
(Fig. 35). The relationship between the weight of kernels per head and straw
weight, which was expressed as harvest index (Fig. 38), indicated a sharp
decline in the haryest index in the cv. 'Bet Dagan', whilé the other cultivars
were less affected. In the chemical analysis of random samples of both

infected and non-infected plants of the three cultivars, the following was

found:

1. In infected leaves there was an increase in the free aminoacid content,

with no differences among cultivars (Fig. 40).

2, There was no uniform trend with relation to the content of reducing Sugar

in,infectgd'plants (Fig. 42).
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parents were crossed ('Miriam' x 'Bet Dagan' 233).

.It is suggested that the pressure exerted on the segregating population
by the pathogen tends to separate more cleérly the segregating population
into distinct groups. The population of the parents does not‘respond strongly
to such pressure.The tendency of the segregating populations of the cross
‘Miriaﬁ' x '"Bet Dagan' 233 (tolerant x vulnerable) to segregate into two peaks
similar to thoée of the means of the parents, may suggest tﬁaF a rather small

number of genes is associated with tolerance.

The relationships between certain égronomic traits and disease severity
in the segregafing populations are presented in Figures 24-30.
Non-significant correlation values were found between disease severity of
segregating populations and plant height (Fig. 24), yield per head (Fig. 25),
and 1000;kernel Qeight (Fig. 26). It is suggested that the segregating popula-
tion includes wheat p}ants whose yields and 1000-kernel weight were mnot

affected by the pathogen, as well as vulnerable plants.

Significant correlation values (r = 0.8-0.9) at.p = 0,01 were found
between plant height and the following parameters: yield per head (Fig. 27),
1000-kernel weight {Fig. 28), and number of kernels per head (Fig. 29).
Segregating wheat plants with a height resembling that of 'Miriam' exhibited
low losses in yield components, while a segregating dwarf plant which
resembled 'Bet Dagan' 233 - suffered severe losses in yield like the vulnerable

parent. Many wheat plants which were characterized by a high yield per head,

_possessed prolific heads (Fig. 30). Highly significant correlations were found

between 1000-kernel weight and yield per head (Fig. 31). High 1000-kernel



Populations of the parents (n = 50 plants) were grown together with the
segregative bulk population (n = 300 plants) in each experimental block. One
block was inoculated eight times-ﬁuring the season with a suspension of
S. tritici coﬁidiospores, while the block was kept free'of the disease with
weekly sprays of funéicides. anh plant was harvésted~separately and assessed
for the-following_pérameters:'disease éeyerity, plant height, disease height,
number of tillers, yield, number of kernels per head; apd 1000-kernel Qeight.

The results of this trial are presented in Tables 15.and 16, from which the

following conclusions can be drawn:

1. During the two growth seasons, severe epidemics developed in the
inoculated blocks, where disease severity in the segregating,populafion
. . .

ranged between 60 and 80%. ' ..

2, The tolerant cv. 'Miriam' continued to exhibit non-significant losses in

yield, while the vulnerable parent 'Bét Dagan' 233 suffered 30-60% losses-

in yield. ' ’ .

..

The heritability of tolerance was calculated according to the relation
between the variances of the segregating population to that of the homozygous

parents (Table 17). It was found that:

1. The heritability values were rather high for the parameters - plant
height and 1000—kerne1_weight;‘which indicates -that these two traits are

stable in the parents and segregate in the segregating populations.

2, Lower heritability values were found in all cases for the yield per head,

which indicates that this trait is controlled by many genes.

o,

3. The heritability values of the protected pdpulation were in all casés

lower than those of the inoculated plots, especially when two susceptible

.



Experimental treatments, replicated four times, were: inoculation with
four isolates of S. tritici, applied separately or in mixture; wheat plots
in which infested straw was spread at the tillering sfege, to obtain conditions
similar to natural infection; protected Wheae plots with 4~5 applications of
. benomyl (600 g/he); and uninoculated and unprotected wheae_plots.
The results are presented in Tables 7-14, from which the following conclusions

can be drawn:

1. 1In the vulnerable cvs. 'Barkai' and 'Bet Dagan', losses of 40% in yield,

and-lOOO—kernelrweight were recorded.

2, The consistent non-significant losses in both yield and 1000~kernel
weight of the tolerant cvs. 'Cee'on' and 'Miriam' were maintained in all

treatments.

3. Tolerance of the wheat cvs. 'Cee'on' and 'Miriam'.is nonspecific in
nature to the damaging effect of tﬁe S. tritici cultures tested. The
longterm usefulness of tolerance in protecting productivity is thus
strengthened by its ability to alter'non—specificity, the consequence oﬂ

S. tritici infectionm.

4, In the moderately resistant cv. 'Yafit', a specific interaction was

obtained for S. tritici isolate # 213. . : §

Chapter C
An analysis was made of the F3 and F4 segregating populations of the
crosses 'Miriam' x 'Bet Dagan' 233 and 'Miriam' x 'Yafit'. The plants were

planted in "hill plots' at a spacing of 20 x 20 cm.



G~

’
caused such losses in vulnerable cultiwvars. These two cultivars were

therefore classified as being tolerant to. Septoria leaf blotch.

3. The wheat cv.'Yafit'possessed moderate levels of resistance to Septoria

tritici, based on low pycnidial coverages and no losses in yield.

Assessment of yield components (Tables 4, 5, 6) suggests that 2/3 of the
loss in yield is a result of grain shriveling and of decline in 1000-kernel
weight. Only 1/3 of the loss can be attributed to a decrease in the number of

kernels per head.

The major effect of the disease is exhibited By the lateral tillers of
the wheat plant, and to é lesser extent by the primary tiller. The ratio
between the lateral tillers and the primary tiller was referred.to as the
tillers ratio, which is charécteristic for each wheat cultivar (Fig. 5).

The practical implication of tillers ratio is associated with the spread 6f
the disease in relation to the density of the wheat stand: under dense staﬁds,

the wheat plant develops fewer lateral tillers.

Chapter B

A trial was carried ouf to assess the relationship between yield compo-
nents of nontolerant, poleraht, and resistant cultivars to Septoria epidemics
incited by selected variants of Septoria trificig
The trial was conducted over two growing seasons (1974/75 aﬁé 1975/76), at the
Bet-Dagan Experiment Station. The wheat cultivars used in the trial were:
vulnerable cvs.'Barkai' and 'Bet Dagan', tolerant cvs. 'Cee'on' and 'Miriam’',
and the resistant cv. 'Yafit'. The S. tritici isolates were selected according to

their origin and to their virulence on a differential set of wheat cultivars.

.
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The present work dealt with the following topics:

A) Detection and evaluation of tolerant cultivars to Septoria leaf blotch

I C under field conditions.

.

B) Assessment of losses in yield components of"sﬁring wheat cultivars

caused by selected isolates of Septoria tritici.

C) - The mode of inheritance of certain traits in segregating populations

subjected to severe epidemics of -Septoria leaf blotch.

D) Preliminary in&estigations on the phenological and physiological aspects
correlated with the pathogenic.action of Septoria tritici in tolerant

and vulnerable wheat cultivars.

| d, A o ' Chapter A-

The-detectioﬁ and evaluation sf tolerance in spring wheat cultivars
(commercial varieties and advanced lines) were studied in artificially
inoculated wheat plots in which the yield and yield cémponents were compared
with those in plots protected by fungicides. The trials were conducted over

two growing seasons in two geographic regions.

The results are presented in Tables 2 and 3, from which the following
G conclysions can be drawn:
1.  All varieties and lines tested except the cv. 'Yafit' were found to be

susceptible to Septoria leaf blotch.

2. Despite the equivalence in severity, the losses in yield and yield
components of the cultivars were statistically different among
themselves. Yield losses ranged between 20 and 30%, whereas 'Cee'on' and

'"Miriam'did not sustain appreciable losses at a disease severity that



The severity of infection is assessed by the extent of the necrotic area
and of the leaf area covered by pycnidia of the fungus.

Susceptible wheat cultivars sometimes sustain 20-507 losses in yield and

" produce shriveled grain unfit for milling.There is a strong correlatiomn

between severity of infection and loss in yield in highly susceptible culti-
vars. The damage to the wheat plants is manifested by shriveled kernels and

a sharp decline in grain (1000 - kernel weight) (19, 41, 95, 120).

Resistant germplasm is scarce, and the mode of inheritance is not well
understood (60, 61, 99, 111). Resistance confirmed by a single gene was found

to be ephemeral (120).

Among various control measures, tolerance is considered by many to have
high priority. Tolerance may be defined as the inherent or acquired capacity
of plants that aépear susceptible to a disease, to endure losses in yield or
quality. Tolerance has a significant theoretical advantage over resistance in
that new biotypes of a pathogen have no selective advantage over existing
types. Evidence suggests that tolerance is inherited additively and is poly-
genic in nature. The future of tolerance depends on an ability to incorporate
it in common breeding précedures. An understanding of the traits that confer
the capacity to endure disease, their heritability and breeding techniques

for their use, is still lacking.

The ability of a tolerant cultivar to surviﬁe 1ossés is prdbably a multi-
faceted mechanism resulting from the host-parasite interaction. It is therefore
difficult to isolate a single mechanism which is résponsible for the ability
of the tolerant cultivar to endure losses in yield under severe epidemic

conditions.



Genetic, phenological and physiological aspects
associated with tolerance of spring wheat

cultivars to Septoria leaf blotch

0. Ziv

English  Summary

During the last decade there has béen an increasing demand for basic
foods, as a result of rapid population growth in the developing countries in
addition to the demands of the more affluent nations (13, 14, 21). Cereals,
and in particular wheat, are the major source of energy for humén consumptign.
The major grain producers are the U.S.A. and Canada, with the>U.S.A.

supplying 84% of the world's needs in wheat grain (13).

In the early 1960's the first high-yielding wheat cultivars, bred in the
CIMMYT program in Mexico, were distributed over large areas in many parts of
the world. In several instances these cultivars were found to be extremely
susceptible to pathogens of lesser economic importance (13). Septoria leaf
blotch of wheat, caused by the fungus Septoria tritici Rob. in Desm.,soon
became a disease of major economic importance; it was reported to cause severe

losses in yield (20-50%) in many parts of the world, including Israel (42).

Epidemics of Septoria leaf blotch_are associated with rainy years. The
splashing rain drops spread the pygnidiospores of the fungus. The first
chlorotic symptoms appear 5-6 days aftér'inoculafion, and on the 10-14th day
the lesions become necrotic bearing pycnidia of the pathogen (4, 32, 99).
The fungus can survive from one season to another on infested plant refuse

or on other graminaceous species (25, 48).
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