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1.5 ,.o 3. 0 5.5 6.3 7.0 . 2 8.9 10. 1 o.l 10.6 
2.0 4.0 4.0 4.9 5.9 6 .o a. 
1.0 4.5 5.6 6.7 6.8 6. 8.8 10. 0 10. 10. 10 .8 10.9 11. 5 11.7 . o 12. 1 l . 2 ., 
4.0 7.0 .7 10.0 12. 0 13. 5 16.0 20. 3 ~., 22. ,2.0 34.0 
1.0 8. 5 • 8 11.0 11.e l 14. 15. 16. 3 18 • 19. 0 19.6 19. 20. 0 20. 5 20.9 

4.0 4.0 4 . 1 6. 11 .0 . 6 12. 8 14.9 15.3 
3.0 7.3 9.0 17. 5 0 ~-9 .o 42.0 ~.8 44.0 u..5 

. o 7.~ 11.4 13.7 1 .5 .4 19.3 .o 20. 
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TAB 4. AD ftD 8- G TALI X AP 0 7 ... 'l'O lo-D Y 11 (1955-1 ) 

peol• •2ri l af June Julz 
T 8 15 ~ $ 1 g l P2 29 i n 15 Mi l 8 15 ~ 

••tern 111heat ra•• 23.9 · 32 .0 40.s 42.2 .43.4 ~ .o 44.5 !&4.9 .9 
dle-and•thn .17 .7 .19. 0 .25.1 ,0.4 · 36.6 ' ;e.2 42 .s 45.1 45.1 

l\11 gn.- 16. 0 1 0 16. 5 17 . 0 1 .e ·21 . ~ .o 2, .5 23 .5 
dl eleaf "4 3.0 · 5.0 · 6.9 · 8.7 9. 10. 1 10.6 u .3 u., · 11 -7 12. 0 .~ 12i !hreacll•at Ndge 2.5 · 4 .0 ' 6.5 a.a 11.7 11 . 12 . 2 13. 0 13.4 · 1 .4 

an be~ 'bl m ru• . 14.0 15-4 16 • 21 . 0 ~-1 25. 25.a 
Pn.1r1• June,;ru• 10. 0 11 .5 14.0 15. 0 20.e 21.9 27 . 1 27 .1 
Ore •••U.•graa, 25.7 26. 0 28 . !, 7 45.0 56.5 56.5 
Plai u reedgru • l • 3.0 ·24.3 25.6 25.6 
Little ••t 17 . 0 1 .o 1e.o 21 .7 25.5 .7 29 .4 ~ -1 36.5 .5 
Pre.1 ri.e 1andreecl 60.o ~ -4 ·64.7 70.0 75.0 77 .5 79.0 79.9 79.9 

ig blu••wa 15.0 15.0 .7 3 .9 42.1 47.7 56.0 .5 67 .0 67 .0 
tonyhil11 hly .o 17.1 t .a 20.2 21 .7 

, .o 22 . 0 23 . 1 23 . 1 
cl thn..,n 16.0 20.0 21 . 0 21 . 5 2'c? . O 22 .0 22 . 23.0 2~.o 

1 m•cllegrau 22 . 0 22 .5 ~ .6 a7.o ~ .6 43 49.2 4 • 



T y 7- 10-D 9 -1 RIOD 

Oia I Julz 
1 ~ 29 l 8 29 ·i: 8 15' ' 22 1 H 15 29 1 8 22 

17 25 2 32 43 54 67 ~ 19 81 87 93 93 100 · 23 . 
19 20 22 24 34 40 73 01 89 97 100 20.9 
9 14 19 19 20 '4 45 48 # 

76 82 68 9'> 97 . 99 100 10.7 
26 31 53 61 &:) 71 89 99 93 97 99 100 9.8 
26 52 99 66 78 Sq 95 97 96 100 10.6 
¥ 46 56 67 71 91 100 8 .8 ,, 4 55 55 55 72 81 4 5 6 93 95 100 . 5 
21 26 ~ 35 40 47 6o 66 66 15 100 34.0 
41 UT 53 ,, 61 66 73 78 66 8 97 100 20.9 

26 26 34 5 99 100 15.3 
7 16 g) 39 46 56 94 95 100 44.5 

15 5 52 55 09 90 en 11.00 .6 
9 9 14 30 30 52 55 60 70 5 91 97 99 100 1 .5 

32 46 54 61 70 7 100 15. 
8 10 13 16 17 32 ,s 37 50 65 78 84 1 30.0 
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T 6. AD f 1' STALi 1955-1962 D 

lpe 1•• A,eril ·~ J Jul;y: Au~at 
i 8 i5 ~ ~ :[ a i 22 29 1 8 15 22 29 l 8 " 15 22 29 l 8 15 22 29 

Ht•rn beat J'&N 53.5 71.3 90.9 93.9 96.7 <;1.9 99.1 100.0 44.9 
edJ.• -thread ,9.2 42.1 55.7 '87.4 81 s4.7 94.2 100.0 45.1 
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Figure 1. Eight-year average per cent of leaf growth attained at dates indicated for four groups ot 
graes and sedge soecies. Group 1--needleleaf sedge, threadleaf sedge, and Sandberg bluegrass; 
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Figure 16. Awrage leaf height am square-foot yields of blue grama graas as related to 
seasonal growth pattern for the 5-year period, 1958-1962. 
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seasonal growth pattern for the 5-year period, 1958-1962. ~ 

ChlJ 



76 

15., Y'i• a t . 2 1D l l 

• l 1 •• ile 

d 

., l ) ( 

' ' 

I 

l 

9 

&ftl" ' 

• 



T ffill · 

lit. 

S7. 8J. 9 92. 6 2.l.O 
9',.1 ,. 7 22.; 

62.4 • 92., 9L9 2 ., 
100.0 100. ,t,.o zs.3 

)J. ;). 9 !1.S . 2 41.7 

S7.~ 82. 100. 99.6 2 .l 

awn 



• 
& • 

• 

..-.&~.I.UL- P•N*D'~ai:•• 

le uea;•J.DDIUJ& 

• 

&l" r1 

le an 

• 

are ot 

78 



teat- 1iea .. i.a .. .. 
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S/2 ~r 6/1) 7/8 7/22 /23 
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8/_18 
L/.29 6/JJ 6/29 7/10 9/9 6/J.7 
SIU. sr 6/).1 6/1 6/!5 7/27 7/2 7/U 
6/19 6 )0 7~ 6/lJ 1/'6 8/U 9/9 

1~1 
tl6 

S/m :~ 6/26 1/15 8/1.li i/U 9/9 8/11& 
S/'D. 6/_29 6/18 a/S {2k 9/n 7/26 8/13 
S/29 6/9 6/23 7/ll 8/17 B/15 7/22 ?/lb 
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7/17 7/29 8/la 7/U 7/20 0/7 1/20 9/11 :/YJ 9/1 
6-;J.7 7/U 8/12 7/2" /2 /2 9/U 
6/J/> 6/2 • 7/lD 8/2 flD 7/ 6 /'1 
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neatgru• ta • , 16, an that r net1dle 



82 

J 11' lh.. w.. em tgraea ah 1 •eed • lo• , nqulri air 

._ le ..Uecu troa o er oliat1o tact ns • . 
1*dle•and•,hread atltda 1\11 ... d rapi • , t a 
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oocv •"\hnad1 t.h&\ ta, ell \q earU.r . ••t 
11 at. au 1n .u •wnu. vt tJ» eption ot leaf .. ~P •bi 
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IQ" approxiat;.el,' April 1$, abollt 1$1.,._ later than be coo ..,euon 

p-... •• (Table)) . 1'1- logi.oal. Nq\1e ot blue --- -~-
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~ daM ota NU. 

wb1Gb bU a later date ol e'fenb than o~ •?Mi• to , ut 
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Specie 

Actin Ua acaulia 
Ao eris cuspidata 

mone patena 
lieuc l"& hiepida 
Antennaria parviflora 
ra ie hireuta 

Arabia holboellil 
tragalu1 aar,ocarpus 

Castilleja•• silitlora 
Cy opterua ac ulis 
D acurainia aopbia 
Drab& n rosa 

ppul& redowski 
Lithospe linearitoll 
Leaquerella arenosa 
Lomat1um f'oen1culaceum 

rtensia lanceolata 
u 1 on divaricat 

Orobanch ludoviciana 
0qt opia lambert.1 
Penstemon angu.atU'oliw, 
Phlox hoodli 
Potentilla aoncinna 

n c1o canua 
Viola nuttallil 

A rage 

'.r.ES, A D S AS\ 
IOll 19!)5-196 

10.0 lS .O 
4.0 24.0 
s.o , 19.0 

32.0 36.0 
6.o u .o 

21.0 ss. 
JS.o 6o.o 
14.0 22.0 
10. 0 20.0 s.o 1.0 
)O.O 46.o 
1.0 10.0 

12.0 21. 0 
1.0 1s.o 
6.0 )O.O 
6.o 17.0 
6.o 21.0 
6.o 20.0 
s.o 9.0 

10.0 )l.O 
17.0 20.0 
) .O 6.o 
J.O 1.0 
1.0 36.0 s.o 12. 0 

ll.l 22.9 

94 

• A .0 J 

8-Year 
A ra 

ture 
Height 

10. 2 5/7 6/S 100.0 
12.2 S/7 5/17 100. 0 

. 12. 6 b/15 b/18 74. 100. 0 
34.0 7/2 7/2 100.0 
9.0 5/22 6/10 77.9 100. 0 

.38. o 6/4 6/4 l o.o 
Sl.4 S/7 S/2h a.o 67. 100. 0 
17. 2 5/12 S/16 97.6 100. 0 
14.6 S/16 5/18 91.9 100. 0 
6.) S/9 S/9 100.0 

40. 8 6/10 1/30 100. 0 
8.7 S/7 . ,/16 94.S 100. 0 

16. S 6/7 6/16 100.0 
11.7 5/19 5/23 B.l oo.o 
11 • .3 S/9 5/2 100. 0 
ll • .3 lt/8 4/2$ )8.9 8 .4 100.0 
13. 9 5/6 S/23 o.o 9). 7 1 .o 
9.6 5/1 S/26 hi. 9).8 100.0 
7.2 6/18 7/2 100.0 

18.1 $/1 5/26 40. 0 65. 100.0 
18.7 6/10 6/21 100. 0 
4.6 4/28 .5/2h 9). ) 100. 0 
6.7 $/7 5/ 90.S l.00. 0 

18.7 S/29 6/J;J 69.0 100.0 
1. 5/1 5/21 10.3 100.0 

16.4 5.6 100.0 
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TABLE 21. HEIGHTS, BLOO G DATES, ND SEASO L D V.ELO NT OF OR.BS TTAINI XI GROMTH I JULY AS 0 T 

8-YEAR PERIOD 1955-1962 

Plant Heisht in cm Bloom:lg Date 
ninlwa Maxim 8-Iear Obserwd 0 

Specie• Observad Obserwd Average te of 
ture tu.re ture Earliest r 

Height Height Heignt Bloo 

Achille& lanulo a 20. 0 46.o )2.2 6/ll 6/ 9 l.4.5 ,38. 6 ss.o 100.0 
Allium reticulatwa 10.0 u .o 10.3 5/12 ,/ 6,. 6 ss .1 93. 9 100.0 
Aatra alua etriat 12. 0 JO.O 19.4 6/l) 6/23 30.0 66.$ 93 . l 100.0 
Brauneri anguatifoUa 26. 0 3$ .0 30. 0 6/18 6/ 24.4 6). 7 100.0 
Campanula rotundifolia 23. 0 36.o 30. 0 6/14 6/23 2.8 )4.0 69.0 100. 0 
Ceraetiwa arvenae s.o 12. 0 ll. l 5/12 5/27 28. ) 71.0 96.7 100. 0 
Chenopodium albwn 20. 0 h.S .o 29.5 7/2h 7/24 SS.6 100. 0 
Obenopodium leptopbyllum 2,.0 43.o 34.4 6/8 6/22 ll.9 75 .6 100.0 
Collomia linearia s.o 15.o u . 7 6/10 6/ 96. 0 100.0 
Co ndra pallid& e.o 11.0 9.4 5/19 6/l 69. l 100. 0 
Er1geron canadenais 9.0 sa.o )3. 0 6/10 6/ 8). ) 100. 0 
Eriogonu.'ll flaVWll 12. 0 17.0 ]J. 9 6/4 6/ 8 1.1 29.S 87.S 100. 0 

iogonum multioep 13. 0 16. 0 14.0 6/18 6/ 7 100.0 
Erreimu.,i aaperwit 19.0 36.0 28.S 5/l) 6/1 18.9 31&.7 92.7 100. 0 
EryeitllWll parrltlorum 15.0 30.0 22 .5 5/27 6 33.3 92.7 100. 0 
Oa11.lard1a arietata 15. 0 .31. 0 2). 2 6/19 6/) 62. ) 100. 0 
Helianthus annuua 30. 0 40. 0 36. 7 6/27 7/19 100. 0 
Helianthua petiolaria 29.0 .51.0 40.0 7/S 1/ a 6.) 100.0 
Hymenopappua tenuifolius 24.0 .33. 0 29.0 6/13 6/23 ]$.6 ao.i. 100.0 
Laotuca pulchella 21.0 43.0 28. 6 6/27 7/ 6 27.S 87.3 100. 
Lepidium d.enaitlorum 16. 0 28.0 23.S 6/10 6/19 so.o 90.S 100.0 
Linum r1gidW'll 1.0 24.0 16.S 6/20 6/21 100. 0 
Lychnis drunrnondii 25.o 48.o J$ .O 6/14 6/ 100.0 
Oenothera nuttallii 14.0 41.o )3 • .3 6/28 1/ 76. l 100.0 
Opuntia tragilia 3.0 9.0 7.) 6/21 7/'. 93. 7 100.0 
Orthocarpua luteus 9.0 2S.o 18. ) 7/20 7/26 100.0 
Paror,;yobia e11U1tlor 2.0 3.0 2.4 6/21 1/3 100. 0 
Penatemon albidua 13.0 2s .o 18.l 5/29 6/ 10.6 89.4 100. 0 
P natel'IIDn er:Lantherus 1.3. 0 lJ. O 13.0 6/25 7/6 100. 0 
Penate1110n gracilis 11 . 0 44.0 28.8 6/10 6/28 l .2 96.7 100. 0 
Petaloatemum candidum 8.0 20.0 15.S 6/20 7/2 88.9 100.0 
Plantago purehii 9.0 22 .0 14.o 6/18 7/ 68.6 100. 0 
Pol,ygala alba 1.3. 0 19.0 16. l 6/19 7/6 91.5 100. 0 
Potentilla nnsylvanica s.o 29.0 19. 8 6/21 11, 10. , 42. l 70. ) 100. 0 
Prunua pumila 1.0 1.4. 0 10. 6 S/7 5/15 78.6 ' 81. 8 100. 0 
P1oralea argophylla 18. 0 .30. 0 24.8 6/13 7/) 37.1 68.3 100. 0 
Paoralea eaculenta 11. 0 24.0 17. l 6/10 6/21 29.6 96.h 100.0 
Rat1bida colwanitera 1a.o 43 .0 28.7 7/1.1 7/22 26. 4 64.7 100. 0 
Ro a arkaneana 13. 0 2$ .0 18.9 6/lJ 6/19 !l9.9 79. l 100.0 
Si8ymbrium alti•simum. 36.o 61.0 49.0 6/7 6/24 9.3 . ) 100. 0 
Sphaeralcea coocinea 10. 0 1.3. 0 u .a 6/u 6/ ,2.1 BS.9 100. 0 
Thermopeia rhombifolia 11. 0 Jl.O 20. 9 ,/9 5/28 82.6 as., 100.0 
V1c1a apareifolia 9.0 19.0 13.6 5/6 5/22 10.6 94.S 100. 0 

Average 14.9 29.0 22.0 44.S ,2.; 82.8 100. 0 
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0 DAT , AND EA.SONAL D VELO TAI 1 GHT CM I A.OOUST s 
IOD 19SS-1962 

loollling Date 
Obeened cii er d 

Specie ftr&p Date ot A ra Date 
Ul"e F.arliest of 

Hei1ht Blooa lieet Bloo 

Allionia hirauta 19,0 JS.o 28. 6 7/25 8/3 16.7 )1.2 100.0 
Aplo ppus apinuloa 1s.o 20.0 17. ) 7/6 7/2 )6.) 71.2 92. 97.l 100. 0 
rtemilia caudata 25.0 46.o 3S.4 8/7 8/2 7.S 17.3 4 .l 80. 0 97.4 100.0 

Artend.aia frigid& 17.0 40.0 20.0 8/12 8/27 lS.9 23.) S4.l 1.3 9).4 100.0 
Artetld.eia glauc 32.0 47.0 42.S S/7 5/1 79.0 9).7 100.0 
Arte aia ludovioia 16. 0 39. 0 26.3 7/16 8/ 10.0 24.2 45.0 84.7 100. 0 
Atter eriooidea u .o h) . O 24.9 7/29 8/1 34.8 47.2 1. 2 91.0 100.0 

ter ptarnd.coidea 12.0 2.3 .0 19.S 7/ll 7/2 47 . l 87 . 100.0 
CiraiW'I undulat )O. O 59.0 43 .6 6/28 7/7 2s .o 27.9 74.l 96.7 100.0 
Chryaopeia "ri.llosa 20.0 27.0 2.3.S 6/28 7/6 • 6 29.0 70. ) 9S • 100.0 
aura coocinea 12.0 22 .0 l .o 6/10 6/ ~ .s o.6 9 . 6 100.0 
lycyrrhiaa lepidota 22.0 JS .o 29. 7 71. 7 91.J 100. 0 

Orindelia aquarroaa 16.0 Jo.o 22. 1 7/25 8/8 s1. 2 .s 92.6 100.0 
utierresia aarothra u.o 21. 0 14.o 7/20 7/ 0 JS.a 67.6 90. 100.0 

Helianthue rigid 19.0 JS.o 28.6 7/2S 8/3 l . 7 Jl. 2 100.0 
Liatria punotata 17.0 2).0 19.9 7/31 

7~ 
30. 0 S7. 9S. 100.0 

tus americanua u.o ~.o 20.0 6/21 14.3 S9.7 94.S 100.0 
Ly deamia junce 26.0 38.0 )l.3 7/2 7/20 so.9 78. o 9J.) 100.0 
O.nothera aerrulata 14.o 19.0 16.6 6/9 6/ 46.o 80. 9 98.9 100.0 
Petaloatemwn purpure 19. 0 2 .o 2s.a 6/2, 7/ 19.8 64.6 99,l 100.0 
alaola kali 1.0 :)$ .o 23.7 f>/19 7/ 34.S 94. 100.0 

Solid& eaourienaie 12.0 31,0 21.0 11, 7/l J .2 2 .7 47.6 ea.o 100. 0 
Solidago llia is.o JS.o 26.0 6/22 7/ 27.9 SS.7 7).1 100.0 
Solid.al() ne1110ral1 15. 0 23 .0 18. 6 7/18 8/1 SS.l 8 • 100. 0 
Tra opo n dubiua 27. 0 h5 .0 34.4 6/18 7/2 6S.6 81 • .3 9 .6 100.0 

17. 6 J).4 21. 3 15.0 )2.9 61. 4 91.) 100.0 
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o,... verr o i!ouOUtt when in tu.11 uMPVIII• I\ 1• an 

apecda• neralq • '1a 1n ril. 

l a,tat.mcl an a~ · mat.llN he it ot l • 7 and 

tloNN by Juu ('la le 21). 

1-ndO bev ngu is • l.&Mr•·J£.L-u-.L.&.u ,: • .tea 1 while b4r • 

l~oies 111 t.al'wl"•i,..v•-.• 

8. ow la aleo later 1li t • cl•• 

floliwJ.111 by 28• ann,ra'.'11!~ 20 an.r w 1'• beu'dto • 
1be .!!IHPM an rel.a 1•1¥ un1.1*)o'I'fl.Jfflt. u tor e epee1• no\ 

.,, la le. 

SU'WVlNt • a (P1oral• arE?!3rlla) and Indiana e&dl'ooi. 

( N:1!! pcnalenta,) are be ni, • oua npruent.in1 e nu.a 

ditterence ot naiden le cnil •• 

U.. t trr'f!IWUD. Md deftlop SQ 

1a. u Dl"IIIICllL"OO\ 1a an ear}¥, z,a 

t. •Dlll'illl' b7 ru.c;l(-.'MIU" • aftl'a 



. 
1.07 

wtb. earq t. growa o•r a lon er 

d late JuJ¥ (? le 21) • A 

N00~4 t • sp oiea and a ma:d•u't 

tun blli t, t .O C .. 

tun, •igh\ of )0. 0 C WU 

Md. • ,..._ •tun eight waa 24. om. Indian bnamoo bloo b:, 

June 21, while •ilwrleat curtpea bloo• .abOu.t July :,. '.i'be apeoi.M 

are not iltpoJ;"\an tl"Om 

'bN hM a u1>ero 

Indiana. 

• na:nd 1.n\ ot 11watock to •• Indi 

root Wbiah WU \ilia.e a food the 

111-httaclttd oone:tl.oller ( tibida columnitwa) 1a a • le• 

etalked, "'11-gro,d . , enn1al apeoia of MDaara 

be1an 1M m"ing late .lpril11 blOOMd a J 1T 22, a\tain 

a IIU1.. .. ba11bt of te. 7 Oil genare.lly' by tbl end O J11'q 

(Table 21). '1'be 1peei• i• cObll'Picuou vnen in No&llM ot iu 

nla\1"9 b•ilh' an bri \ yellow reflepd i.. , a f ou:i tb!"f.11utUt-

o \ , • wJy &:l"M \ • apParent w.l.ue •• a · tc11•-.ie lan • 

•1r1• •Ud .roa• ( ualq ocu.r. 1 a ain&l•• 

a• , 'buab1'-orownecl pla to • •tud;r area. 1, ii • 

nla~wly Mrl.7" Jan\ be&inn1re S.'8 d or la• pril.. 

••raae \ure be , ot 18. 9 ca vu a\tas.n.d , md t J 

( al>le 21). aver • tlowc"J.ng da ror the apeciea • um 19. 

TM- plaa\ bU 11\U. tor • •hut• 1ar •13 beoau.a.e of 1\8 • 

pitakq nat1 • 

low ( J!b!F!loea ooccga) 1a a uatv"• 

orwne •peo1N r rel.a •q high abund.litee on t.be 1tud7 • It 

• o leuou \ v !n bloo ecauae ol 1,1 
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t&1a • ,Uftr., lea.vea. It be 1m i l"Olith la· e pill. 

It, &\tuned an. aw~ e ture !lei t or u.a b7 the • . Of July 

( ablrt 21). a var tlo• da e wu Juno l) • •• iD 

gbout Ms it' • ,pe 1th no pare ~ • il 

The plant 11 ot val\18 u fora tor liwatock. 

tOI' . atta 

tn 'l'able 22. Twenty ... 

uu..r·i.llilr the on h of • 

---- ~::,;;;;,.;;.;;;.;__.) 1.1 a rat • lo -

inl, ..,,--at.maad 1&nt ot • ra t . •t 

lt 1~ 1 lite •nd attained an .a....raa• 
lT,3 ca , la A. at or Nf'~ ept41lll>B (tabl a2) . T a ra 

a apecd.• waa Juq 23. UJe t 18 • •1lir 

naocn1Hd by 1 bin edla•lib lea• a.lid • 

flown. plan bu a. ipaH \ tor vawe. spe 111• 

DI of 11; J*'1.0d, t O the lant.a in Cl 8 

area, a f/1//q 1t1U be tlowring • 

oDll. lo· - a-ow _ • ciea .. gru1 

waetatio &N •-tnnged •aae (Ar~ta fij.p 

t> a1 np (Ar!f!1fi• 1te • • (!.£.!tss!ae ;;;;;;.;;....;;..:.-.:;;;;,., 

( • 20 .. 21, an 22), &N•n sage ( 91& Cla!ff) . Ir 

•• · u •'-•• liatlKI u an tndi tol" 

•be takes plaa.. I ginl 

u out th aW'llll8r 

ciea, 1ncreuica enarplf 

h eerl7 in •pri 

:favorable 

unt.U tarl1' etJ>'MIIIJe I at.ta.1.ne4 an awr • b.81 of 20.0 

C le 2) . 1. 
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, 

1, , t en 

16, 

r 

• • - ) 

). r 1a 

• • 

7 

( ua 
t 

• 
• 

1\e .. r • 

' ' ra er 

• 

a) 1a • •• 

( • 
• , A u. • 
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r. h•1 

with tlowert ginnlnc u oarg u 11' and 

• (Table 22). wu wll d1a l"8 n 

:t; 1 ia or 11.tt.i. apl)lll"enl tor :e nlue. sno , •U 

and hat woody t t a\ 

Ula mo& (~2, ....,.......,......, 

plant. be la A ril. , at atn. 

he 

ii ,11111ar 

aralffdl ear}¥ 

I (Ta 1A 12). 

t •• ,. 

t. tJut ••uon. e aw:r • flowering te 

1, r ll tle or value ae a t ra e pl.an • 

Ht"arnaaecl (OuUarIWia aarotbnf) ( 

nen.lly to 

2.4) •• 

.s 

rea, 

.. ,... 

a1 ... T• • a be 

of 14.0 \ { JM 22). \ 1• a O~iOU.OWI lant 

, 

, i. · aolo , a ye tlown _.._"UN 

•lll ot J • plan\ 1• _, in t 

area, but it. -.:r ounc:aun loeallT. It 1e ot 

ilono , and 1t aq • 1ndiea\or or ••l.arli in 

he• 11. 

tilt auntlcNer (H .. •;li;;.;;...;;;;;: ... ;a;;.;dua;;;;::;.) (It 2S) ia 

un t 1n type a 1e -AIJ f o t, • •ball.ow 1011.a t 

atu area. tt 1a a tail' kll• inc • .. 
• ta a awn lO.O of i n . 
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in lat• J 1,. 

tlowerl.n date 

• peoiea flow la'M in 

uat, ( able 2 }. 

1.1.7 

lUTov•leaYecl bl&sinz •tar (Liatr punc\a)&) ( e 26) 1• 

a'bW'idan\, 2• to 3 .. t lked apeoiea t tbla tiff 11.aa t7 •• t 

PD cro t&r'q an a,tatned an a-r•1• lll"e 

19.9 7 t ( a le 22)., • iea hu a 

lower whe in l • .,_ 

li\tle Yal aa a fora a 

-lAtaw 

... 
•• bee& • 0 

Toot.h•leaw • ning prim" .. C..,...::;...:.;;;;;;:;.;. .......................... 

11.ende,.....WIIUCI, 

llow •oU. •• 
n 1n b 

• ot t. tu 

.., "-''H,,IJ aa oci ;eel 111 • 

are • '11be lan~ 1, ra1:.oar 

, ...... .ii .... naoa.rate'.11 lJt,r.p yellow tl.oMn. I \ 

• awn ' as. 
•~ and an awn • ture u. .. 1.11.11 .. 

•nd er Jlll.7 ( aba 22). 

i • ftbae, a• ·tta M1II are Qui:• and unpal& able. Ano 

.._.. t ,.... w-e iraroN ( no!r9fn 

Qtkl.YJg). VU WO tound U"M, ut 1\ VU av-S,, 

• •• u •1Cht. wu a u\ t.111.oe t ot tootla-leaftd 

ewn1 prblroae, • .,. ... tna )3.) C able 21). The aw daw of 

J'l.owviftl tor S.. epeot.1-. JulT 15. 

nu e\aloatt-, w Npnae &Na 7 

............................... 5,;;:;:,,s;;...:;.;;;:-..> an4 bite 

..... -=,;;,;;-;..;;; ............ ;;;;;;;;;;;;;;;.;:;.;;; ... ·) . la r&1r1e-ol.oft1' 1' 

of be two Ip oie• auu .. Ql.an\ 1n type. t'bia 
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nlli• \rate le minoua plant 1a a rat eatl.y•1;1;rul'l!J.iUilK o1 • 

t. be iu th ill ear)¥ d rei.ohe a 

f 2S. oa lat. 111¥• uJ.a' ll 18 th• aver 

tb.11 apeat.1 ( ab 22). ie pra1n:e-olowr tlowen allg 1¥ 

•arU.rJ . •~ IT). It,e l.lff heigh\ U al.ao la••, t 

• Ni 15.S (Tabla 21). apeos.a. an~--... ,_ 

blooa. • 1pN1•1 an or app&:ren ftl u 

• b1t'4t tut. of planta. 

apeos. ......... oft 

oul'1ena1,), and 

st an 

( 1g 27) bel&n 1 • g n 1n IJLl.u.-...uril and l"dObH · 

t 

e1 \. 

tr 

• 

lde • 

tun heipt. bT be a t Ju or earl7 ll&Ut• • 
•• tlonri 

26.0 

da tor \be 1peoi• Ju]¥ lS. 11' &Oldenl"Od 

( 1t.e 1 • tained •• awr • 

bili t. ~ 21. 0 OIi 7 Ml'ly' -1W OJ" 

t·J.M...-~ln2 date o t;h18 apeoie, ,.. ~ 19. 

KOJLAM1lll'Cla, :la a01111Jbat. laur _.. , p Yio 1¥ 

law 

4 ... 

tlOIIWilla cl& ot J. t. l, approaiu\• 

, apeaiea ( -1:)le 22) . 

411 l>u\ecl ana,, \ 

to • ton •lo • v th1n n area. 

a1'lll" • 

f!lan:l'OG. i.. an aTtra 

M,~.1..-.nrod 1• ru......-.a.u-,w. 

'i'h• 1 ..... or • 
U:!!19 epeoi• b7 1.1.wa k ......... LIii( lanta an 

, 



12 



1.21 



1.22 

to • pl.anti. 

llaalln:I. ('fryoesscm dllbiua) 18 a sinale-atalke • Lare• 
rel&uwi, all• in&, lact,iteroua p · t. 'f'1na a vide}T ra-, ... 

crov11t It 1a a o ft pl.ant,, ut it 1a no :a.ndant the I\ 

area. II •liU 1\8 gl/'OIRh in •rll' prtl r be roae\ 

' 
by d 01" late Jlll7 ( able 22). The & ...._. t 

apec1.•• la 2, t l.ollw \lda an fora bod.\ t;be 1euo • 

1pec:dAa ot u t.le -.lu• u a orap plan\, " :roan .. 

f.Nqa,tntl,- &ppeU' ha• .. c1. 
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I 

n.: ,... - • ,,. ... •land Sa 

" i all at an•• n.te and at.ta1 a •iat.w 

a\ a &1• \1- ta• Oh'floua a 

o etaae ot 

.. 1 

ftb.i!AP1••. • • .,... • or t 1:rw b &Dd cta .. lDP._, et .... 

...,_, an : tOl'ba o t.bU \JJ>loal. woe ot 111ud aru• Dl"ll~IJI 

Nl"Wd '° aowr1H lnnb. - liWD tor 11118 type ot • 

IIDder io eoadi\1 • Sa ... \er b 1,141.,.,_ 

all, 15 pa,1• an , a 9) t • 1•• v oarehU,- Ah11a.a .. ,-.1 

OWi" \be a\ • fbU U I c1• OCWl'J'i»C 

.. ,... ..au,. p~fo 

, re&S,oa, , 1t • 7 tv \be -.1ol' 1pea1N o 

UM, iaelu4N \ ot \be Bpta1N of SapoAallN' ill \be In,. U 1 

..... vp •1'-•· 
h1a •w baa • ot 1a ,ne bec1m Nl'l.r I. 

,-. • lac, uall1' r law .a.pril. •t• 
t _..i,- Vin& ..... an ,_,.., 1nchd1nc -'ie"J.ui}T 1-l' 

Mdae, lhrMdleat .... andberg b p •• u,. f •• 

· bt7 an relatiftl.T •n 

_, ot l1Mt k\el"-dewlop gru .... 

A NOOlld p OOIIIPtNd ot .. ftNl o•l,. ... 

P"Wtll • • later the MrlT epeoid 

beJ'Oftll be ,1 ti. 1pec,1.. \ 

n&ohed the1r 

~. tbe apeoS.1 Sa \hll 

• \o clewl 
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o t.be •J:Ntcdo 1n ~ •u•.q group. Tne ~ 

lb1a .ap u. •••n 11he&,e:ru•, nncl1--acl-\nnacl, nr&::LP:l.i 

-..-m .. dlepqa, an laina ~. •• apeciAta 

b\alJI. ot ,._ twaae ti r tm type. 

1h• ...,. ........ ~ ... , bl.a ruaa, 1• cU.ttuen'i tros all 

~ •PN1N 1D \be ,n,e. I\ b41pu ra\ r la\e 1n ,ht • 
With-~ leaf be bei at,'*1nltd late 1n • t, 

l'ftillale ,s. tba\ tlonr •\ala an n&obq heir 1113d. • 

• !1d.a 1peoie1 u of t btport oe o · , rep \ype " lt. h 

oat oJ' \be •Joi" .... ,. t~ eonbriJ,Qtora I, The tounb IJ'Ol&P tit 

O-OIIIPOled ot •...-.1 talt.r ~euon .,..S.•• vhio .. "1' b4t u 
CNlftb 41111w ... i, grow ,i.i,, at tint, and tnan ,..1.op n1,,.;u;u1J 

b ... ..., .. , N11pln11ag \heir O"OWtb qol• bJ late ...... r • 

.- 1lpll'u apns.. 111 $hie g,oup .,.. u,,i. bluut.u• pniri• 

ua:lned, •'-b.1111- • ... Nd • 

~&1&•• a\14lNd bf wr1ou • • •• epacd•• a, 

' 

• 

Mllll'i\7 cb.tter cr•Ur. .... , .. OWNll *PPe&J"&DN of ,ai. ¥.P•au 

la a\ • Vi.\7 18 lar e . ti(tMi'td.Ded b7 \be h\e Ot e •Joi' 

9Jle•l• and\ ena to 11Aioh, ""11'1 at.el.lat 

dv.rlna Mlle ...... . *-n (19S4) poiD\td ou t;bat, o be A'lllft b 

ll'M• • t. • land •edaN Yide abou\ 70 per ... , ,a 
• .,... 1a Iba '7Pt, and w...-n Whealftil• aJJd -~..an -, e4 t. 

15 per oenl. Abofl lO r oen t • •~ 11 pnTldld l) all \be 

...._1.nlnc l(l'MNe teuil 1n the tn,e o ,u.... al ••.wt.· 
t, •Nll a ....,.. of t t,pe t• t.. md Us wp par\ ~ , 

nla .. p.ropoait.l • .r bl• •, • , NAen _.'P'&at 



aeis o aver. l 

• • t ! about 8.o inc ) • 
OU l,4. inohu {36.0 ). a rou • 

c.uu. .... _ be aa1d at. on .., ... ....,. 11 • be 

,u.o~ .... ). 

!el.cl •t t ' r hl.J .u.i.' 
t 

1.oue" t ......... b1' J 

aore ,dr7' 11e1gbt p •tm ... 
bl. per oent 41 ot' tbe type. 

•• ot t :rte 
be 1,200 

baa bND pr 

..,1- a m*amaa 

I*' 

• ao:re. all 

1, S-l'ear awrage 

bJAJ d&\e 1, 24J nda r aar., 

ow. yield. 

\ _ a_,... b7 AU.11111. lS. 

All ,11e 1rov eeuon ¥'&MU 

1.a,1e *' ...... 01" • 

'.w ,s.., • u ... 
,pecd..N. • dala 

• IMtowr eat of all . U.t and •talk ...... t>Nn• ibid b7 late lllT• • 

-·-t..Y. 1ace •• as,e•S.. 

U peftlea or ii. lk ot the 

:125 

•• t 

' 

.. 

• 



atr1•, .. ,..,. w 11 le o.,.ra11 1ntl ce . in 1 

ot 

.,. 

able. ........ 

-~ ........ -....... ,... 
r•bp ot lMVIM 

ii , a t 

... i., rap~~ 

..... 1a1,1e ......... 

CWIUl~it by Ml' 

1a 

' 0 

ot to 

1&r1e 7 1n qa • ot 

nt, o 

in • 

he f 

l"ina, en 

riod -.n all 

1r .. .n.,.--...-1 11 t1 oe 

t • ton --
an a nlaU'Ye 

ttWlftJLl. n..L __ v_n •up 

l"it7 ol 

I U W • 

l&\e-·a.MI' rr't .. 

.i,. tar • lar , of 

-
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in \hta ru t • ter and ta:dli• are • t. o • 

l"l&nt utUg contri.butin& epeoi to this "l'O :.1. os,ewr, ot eJ' 

te •\lOb the o t&irq •11 r.pr• ntlcl. 

TIM la\ut...aw:LnJZ . .,._.,.0 ot torbs ls • u . ai...oa n ueq o 

oo•Pot.itM. of apeotaa 1n \ate lattt•tlolf IJ'O" 1>e11n 

-- l"t: ... 13 

t' •01" t.U.. 

r 
• •t.andpoi.nt ot gra1iQs • 

, ttu.a ... 1.and ri,e u 
. lctwal.11'., 

ll 

•••nt.ia t 

~ al.NI 

or 
........ 1:>1 t • 

iOd LallC.JLillO< 

.~ it ia 

c cel"Dtd with 

al nu; riti -

u • Nfflll"kab]1' ahon 

i..1 than 

witb 

tf tbe 1.atter IIOlmlle 

an111ale- ean 

\Uiliea 

type • " carriecl •\ , !!. _. { 19!>1) 

\ht.~. I\ vu t '11&t oaro'tene• 

bJ.cb 1 •\1... the 

•P1'181 an4 ..,.i, •llllflllt ,....,.-_..uu.. 

are 1•mnlq acs..qu&h tor per nu: rl 

'-inud AN nerall.7 •' o be 

l'l&MN; dry fora 

ddioien\ 1a all 00111t1,1111nta, here be 

oarote• 1 1t., an a ftft or 

o.1 per •DI p • lt, ie a.Uy- i! 

adaa vbie W1U coapletel¥ u llH 

t1c1e l.eftli. 

Cti U, DD 

•ible \o laa • 

Uft 
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aolll't.b ta actiw and 1 • nutritive tat 1 

1111!.t.atiOGa o the climat.e and the aco:oo:ni ot l 

t natift b aTai.l.abl tor 

w.n 1w 1uppq or buio nut.r nta other t 

- &mJlal.. nqu.ir '8. Ul\1-te~,, p 

b1 t. la 

took 

z 

too 

o! 

oonaider 

.. t plan 

"• ee11me·t.1Uon. ~111t,, 

1 .. 

til1aatJ.on. -.,~#• 

1\1on Ind 

when properq re \ed• are ot great 

onq ,y tarennoe. rel.Tine 

.__.ihff au pq • 

Na t. lc:DNl.adp ot 

• . ii pict.ul'II • 

,,. . 

I\ bU been CIUIOllliftN \bll the h• a of t --=--
jor epeo1e1 fOf.l 

· 1 vol 

at 11111n'8 or th ajoi- pecies, aa • lea-

porUon or tue. plants 1c are tea 

an of 

YO 

rtance, o 

he 

in 

nt 

lan 

• • 
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atud7. • •ariatto ta directl.T relate to t. 10 ,or fora 

a1'&1labl• tor 11 ol blpe>rta '• 

graai • I this ranae ,-pe, rl,' epri « o1stvo, or a good •llPP 

ot aoil 1a\ure ace ted the viou •au, 1a mc••Al'J' in ttl"t~ 

ha._ t l-a•uoa VU9U ••tun opt.1 d ax1 

• Miahta, thua od 1iig yte • op.ring 

dt'aub$ lllf' not. onJ¥ • • \\ft •J.ab'•, u\ ol~t1U in 

\be bunobgnu•• •1 M a\1call3 re • 

1 oa 10 o r • re neea k a t the data 

IIMl"ned ld.'11 plan\ helgb. • V.C.lat1o •hi bu reached a heigJa of 

S .o c• bu m ••nae \o " a-.ilabl• '\o a i. nd ta 

.... nr.1a1q read¥ ror ouina. 'fh• lbo1M t t n 

, 7•_. Jll&r)J' t \be c 1.-eu epectu b& w bid tbh heicb 

b7 1.. C'Amequentl.J, & lat91" date of -~Ill •inc Oft\ • ty 

11 cl..,.17 1Ddica •4. owewr. J 1 aetioal~ au 
•.S,. 91>"1•• are 1n t.heil" 111ljor aome • 
earliea •PNiea U'8 ne• •turilT• 

an •ftl'&&9 tie ot r Nld1•• , 

• Tbi.a co u.a1on 1a in qN.-nt: 

ob1'1oll8 DO luiou 1a t t, 

p&"ut.ioe in ,,. area, t r an a•~• • ot 

U"lll!........ ta 11ldel1' aocept.d ae a et,anc.ara. praottice. 

le 

le do 1bow, mwewr, tibat • actual date• •be or coo -seu n 

• o:le• l"M • bei&h\ ot s.o ·~ tro11 year year by u 
.2,_.. 

b1n 

ita NOii' pro o\ift tk , but a in, all r "" equal, tta 
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ran readine•• would ,1; be critical f actor 1r t be t.ber 

••dp apeoiu bad de •dectuat• gro1tth befar• li'fet k 

•• &rd 

na1de 

upon ta. nlat.1Ye apea:1.• oompoeit.ion ot the nat-1ve r • t.JPth I n 

o\blr WOl'dl, a .a.a,1-.. nn11 type onaiet.1ng mainl¥ of blu. 1rema ld 

be rudT tor aa la\er t. a nat.1'111 ualud cl.-.. ... -

• Sandbel'C luaru•, OJ" "9n one · aat. b7 • oool•eeuo 

•i,tolea u ••\•rn" eatgru1 and DNd1--an ~. fl» adftn • 

Ill Judictou en• urlS.• ln t;Ae .... on 11.M t IIIION ~ua~• 

11'1\1 w reqv.1"1111 1uppl.1tad l,y , 't' 1clq &n"1.op1ag epeciea, 

the ..... part., ~ W&l'll-8... ,... ... int.bl• \Jl)e &N ntn attecteel by 

\ • ••ller paa1ng pno\tou, •• t •Y an .-tq • 1• ic an not. 

•peeial.17 palaU: le 'lo U.wnook1 • exception a •• 

hie oc,ftPie• an 1nt.ratll.a• 1: 1 n bet •n t • euq and 1i • 

,..,. ...... o,w,, •. 
fbe hei.gb\8 8't.a1mcl plaala ue alao ot •1plttoanoe 1n U 

np.on 1-oaue ot Iba a ot late-t&ll I s.m.r gn.1 • .ounng 

,d.a\en ba...S. rela\1Te3" ld.lA weat ran Utt.la anew ooftr, liw• oa 

an on.a all• o M thJ'oughou tba winter n ta JP• o siatiw 

pualanl • . Cat\~ on ra aup le11-.u, bll 

bonea •Clllmaq f • on tlw ra • \ 1nt.u", • 

nc:N la or'ur to ..._ be tonp, here •now bu oftll 

•honer tonp, Ule ,... ... ot tr. uu.r ..... and be _, 

1"11'1111 a\&lb o both ahon and aller epeoi .. _,. e,1u be awi le 

u ttec.t tor U••t.oek. One••• eh u lue gra v ct i. be 

alaoll\ entinq eowncl b7 • arly 1n t.he ..... on, 1NY1nc 

• 
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taller ••• aw1lable t, r fora • 

peoiea of gr ..... which At' a ubject to •••re leat break& 

upon na at.uri, are ot Undt. use a, wtnt.tr t~ •· . Tbe 

•ed&N, bi.u. MA, and~ & limited ext.ent he l••• ot -.tern 

• •ntace int 

• au.ow liwetoo to ta1n to o '"'i.N l.on •\lN ol l8lt 

.,... baltla OJ" ...... i.at brielalp. 

flMt •• fd· pl.11\t hailht.• baa been ld.dllir aocllP'ed .. a .anz, or 

of a 11wn apetd..a o one ,t • 1 rela\ion o 1:a 

ditl'wen cruinl ue. 1 •taolllblllnt or t.be ooJWJ. !laipt- t a 

plant, 1a .,.,1 ... •~1¥ ditt1oult and n4,llird careful ltll47'. 4 

41.No\ ~o ot pl.aid bli&bta o • nliot. or proMOted 11k vi\h 

OIi 

. . 

oomparl.aona wn Mda S.n \bu • ~ 't»\Weo t i.1 u t mature 

lane ot tD• ajor e tea 1mi.de a ;...,.. • .,. ••c ure. inside & l...yea 

on 

eneu 1a t.ure heigh\ _.. not.d in all apeoiu ue COlftP&l't • 

~ tJae aptei•• iM1de · he $-1ear excloaure to be • ciea on t 

t&ll.•p-uecl ran 1m:aledat.eq outeida the exololun, 1atlt · be1 H " 

1\i 8 1k heigl_>.'U WN 



~ att •ted af'ter o tho 1-yeu protection. ta1e reeu.lte 

bltantiate the ooocluaion tb&t plant.a are aenai ui ve 1ndioato a of 

1111• .. ntlaoted by ditterencee .in total height. evei-, bei,lht 

111.i.1\ ba WMcl with •&11\ion \lb.en ataiHt!lltnta r rd.ing ranee eo.n4itio 

u. Mde.. al.aloe\ i"1111d:tate reeptma• in height to 11· 

ol raslna loa or . taYOral>le clanp !n cU.\1o oondit.i • 

no\ M iz'M ·1.r 1at.erpreted aa 1ndicat1na ownl.l islproWtment 1 

,... n41Uon. 1 ordo to Rlllke valid c ,uc,a, in relat1o to 

p1-u d&Or 1iradel' Clitten t <»an•• ol plari be1ght.a n a 

J.arae _.. ot 811 .. equiYWn\ aa O loil f.7J)ea upoeve, water 

rel& iolaa~, aae• ot 1lope, pre'rious p-uiq reoOl'ds, and , 1A 

1n1Ual apeoi.M C*IPO•iUon t be GOapU"e • 

The oolU'Q ot ,NUOllll plant. h tro in1\1al 1.eat Jn'O(hLc-

\Son to tiaal Mt.uri\7 or lea••, at.a, a .... an the ult te 

aeld.afttlent ot ve l.eat ud et.alt _ieh,, •1th , t, are tacto 

ot •3• illporlance 1n ••mm. uae 

th!a 1land iJPe• I be ,, ewr, that tblre 

a• tue4 bal"run aed bJ obaracteri•tic ron pe.\tenus or ha 

plan'9 or by cu.ate which J)ft'ftBlt t 

u, tw ot , .,.... In au honNt.y, it t be •ai nat t • .:ru• .. 

land '7Pe is 7..rlonc rar,,ge and praotieal c naideratiora ot 11 • 

ubudr;r and ec ioa are the t1Dal terminants ot i\a patter 

\IN.• 
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ha na i.fl 9d NIia prairie ot wee m th Dakota 1n the 

v11n1ty or t~ W.ckineon · rinlent t.atlo •aa ohan.ct.v11ed u t 

ei-01.t• of pl.ante present, end their rate ot gl"OWtb am de119lopa 

Oftr ille 8-7ear period• 19S5•1962. ot leaf and etalk 

ot lS jor · • and Ndp apec1ea wen Jillde at a-pprox1Jtlllte 

?• to ~ in\erw.l.8 fro• early _,. o (1-. te r t e&o ot the 

r1.n •eaons during this period. 

nolo 1oal. obeenationa wre on \be a •rd•• ge 

apeot.•• inoluclln& da\u !J'ui lna 1talk in11ation1 antnna. seed 

devaloP11nl,. •ed. •turt.•7, earlteat. obam"W da · • ot •Md •hedd1n , 
"' 

am .niaiatJ.on ot d9VN ot leat dl"i1ng. 

dates 

Ot tlolMring lNtN NOOl'dt'd.. 

A atuq ot ,-ld aae vi ad:nnae o eeuonal fP'Olith was 

Mdit ft venern whe&\ •• and blue 1111:,1;1•- an•• 1 o]J.pp sq,uan• 

tool plna at 2~ lnterwla thro ut the crow _ •••on over 

S-7NI' pc1r1od, 1958-1962. 

under 1a1e-. ... o · a1Dc, r tiw ,,...,.. •• pro ct1on - 1ru , 

and •t onlJ om seaaon's protection n • 

In oneral, the evlieat srua• . m ••d • be an 1n 

la'41 4 ril or •Wl.J' and, for all pract-ical rp •• • uraalloll 

vu OOJ1Plate ear}1 to 11Wl-Ju1". ~ ot the later .... made 

ai:,r &tier thiJa time, . • lOJ"be ontinued to 
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111\o tell period. 

rae••• and ••dp• ha9 ._,. ... into tour iiu•i,w:illl 

a cord atalk de lop-

• tlnt srollP 1ncludea the aeda• 1 edl.e i.f' 

• • c1ea r 

• ro:ximat.e].J- June 10-15. A-.u • ~:JJ!llllia 

aedp vu 10. 6 , r •cllele • • 9.8 o , a 

. •• • 8 • The IP• cd.N in the •econd 

ll'H•, edle-and- d, ree 

t •••wrn whea\P'UI ,.... 23. 8 

• peciea, 

nt by 

ot hnadle 

~g lu.e

••ter v at• 

grua, p w 

llrllmt DNCllecr•• .3 .o , ot pnJ.r e J arutt 12 ., 

2 . 9 om, ot 

0 pl.a 

nedpaaa 20.9 , and 

epac:IAe, lue 

ob la all 

• JO. ca. 

• 
• \wo ear.U.r 

UoJ'JIICl ll"O •• :t .arlittr th the -aeuon .... in ro 

tov. 1'b1a •peciee 1a sepante • Blue ia sl.o r 1n 

deftlo n\ ll the ool-•uon apeciea it chea llU1 

&tftlo later, nenlly abou July 20-25. A•ra e leat 

1gtat. r t.b.18 c1 .. •• 10.7 • 

• peci• in ll" tour an au var -se• 

apeoie., 1n enera , • °" alowr velop ntal t 

g~, al ou thq reach ur ty at a t t. • e u lue 

.a-..-.. lncl.u ed in ia. group a.re rairi• • Nd, 11 tle bluat. , 
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1& blue._.. at..Ol\YhiUe IINhq, and red threeavn. fbe 8J)llo1• 1n 1a 

ll'OIIP are of airM>r iaapor~ in this type or ae1land. wrage leat 

he1chW a\t.a1na ..... pn.irle aandned 1&4.s =· lit~le blueate 

lS.3 011, bS& bluen• 20.6 era, atoivhill9 

thft4N1111l )$ . CL 

16.S an N 

Jlnj!IWI ldf a nalk bei te utai.Dld dun < t.bll 8-year stud,y 

period YIZ'i.9d considlt:ruq 1'NII eNHn to , ... on. A diteot relatio -

ahtp uilu bRWMn •rl.7-uaa pntaip1tat1on or la••fall moutun 

and the MiCh-te a t&inld 'bJ" tbe -... ., Mdp., an torl» •peot,1. 

&x\Nnaq 417 s ....... .,_.. UJ)ffienaed dvin tu coun• ot 

tbla •twlT 1n wb1 w:ct .. lu.t and at&l.lc beiabtl were P"Mtl.J 

M t OICNl'ftl\Oe of the ditt .... 11\ , DO 1aal pbe 

al.lo 'WUiN ,nat,]¥ fros year to yeu. Ui'enco• ot 15-20 ctat• 
pbanoloaioal aftn\s of U......,. epeoie1 tro11 MUo o nuon wu 

TIie 93 lori>e 1t.v.d1.ed vere plaoecl i,so hr•• acaor 

ttae tlM ea grov\b... 111>le'41d, Thi tint oqp ot a5 speo1N {27 
I 

• 

group ot oiea 

1111 J~ 1ncluad 43 spac1... 1n1.a 1a tbe larpat up ot 

tone ·ca eOD11t1t11\ed approXUiate'q 1.6 per cent or the total ot 
-

tOJ"N tound o the at~ area. Group three included the Au. t• 

conaieted or 25 apecie•, onJ..r 

t,urie b.e:1 ts, 

trndtr 
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oup vu for tb s c1ee t.o b co pro ssivel.y l.laf' in rela lon 

to · he latel'llll8 o~ tll 1eaaon at which he1gh.. a1 attained, 

apeoiea in • early• ov1ns t'orb group ( prll• -June 

M\tll'i plan\l) re ••~ted 11 tamiliea of whic e Alteracea d 

naeicueu were IIOa\ 1..,tpOrtant, tro the otandpo1nt ot 

gn,auat I' ot apeoS.1 . ths species 1n the Ju13'-•turing grou 

wen lal'pl,r npr.1entat.iwa t t Aateraoeae and abaceae. uewnt,1-

fift ent ot , • t.o\al n b4lr of specie• 1n Au -Sept• r 

grqup wi-. trOJII the ut aceae. 

!he total dry ai t wgeta\io inoNIMd • tbe he1ah' ot 

• ota• inoruad wit \h a<han of th •• onal growth. 1th 

blua araaa, an average or O pe a. t. ot 1tl h had bee cOl'lll)leted 

b.Y Jun. 1,. 60 ;per cent b7 Ju 15, and neari,, oent b7 Jul.7 lS. 

SOiie add1t.1onal 1ncreue 1ll pl'o4uct.1on &ft.- Jul.7 lS ••• no ed. 

be a,tribla'-4 to • 

nem vheatgr•• attained 62 per co ~ ot 1t. total produc ion 

,. JQ8 15 and 96 per ceat b:, Au t 15. Conei ra le ftr1at.1on 1n 

1• of •t.\aining ·11 .... .....,11!, ... .P 

.... n to N&8on. 

ction u not d tor b • oie• tr 

roi- the type aa whole, dry weight yiel aver pd 609 poun~ 

i-r ure J J.,_ l, hO. per cent o.t t. total aeasonal. product1o J 

11200 pound8 per n ,r July 1, .S per cent1 and l,2lu per 

aon 1 Aqut. 15, full u.ot.io • 

laat and • alt eighte t so of the or UI and. sad e 

epeo1• MUUNd 1naltW an4 outai tenced exclos • indicab _ • 

,u.rbd l'e4uctio in Ti r on the continuousJ.r tall-gm native ·•• 
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It vu f ·ound t.hat. tne teat he igbt of a tern wheatp • wu 60 r nt 

ere tel' inai t. 5-7eal" exolo1ure than on '11e ta.ll• ue ran •, 

medle-and•th.read leave• were 28 r oent reat.er; blue 11& leafte 

8S per oent .at.r; an needleleat ed leaw 18 p.r ~nt 

&ftw tiw ~ protection. :ruiting at wore atteoted 1n ai - lar 

de~• that 01 lea11111 ot the •pec1ee concerne. 

UW onJ, om year ot protect-ion, wastvn w tg.ru.s leave• 

•re Sop r c eakr 1n tot.al teat e1 , needle-..nd-thread 

lea•• 11 P9:' n1 ter., blue lea.,.. per oent greater, and 

ne.Ueleat • l.eafta 18 per n\ at.r tb.e leat 1ghtia ot 

• same 1peciea on tall-erased ran • 

Tbtt act.U&l row season tor he ruaea •ed&e• of this 

re&ioA ta ex 1¥ •hon, eneralq le• 90·-a. Growth be 

ob•• ftd 1n aome apaciea earq April but, tor all practical 

urpoa•, activ• growt 1a tr eari,. 11 111.d• t.o late July. 

rort • data ined,_ it. ie asible to a Pl'Oxi•t• t, date 

ot r ead.illis11 b7 t of l. _ wa of grutre1 and 

••~ attain at a giwn date. A • ot s.o Na co 1 er to 

an adequat.e beigb\ begin aaing t.n. nat.he cas 1n tnia • 

!be dale when bi.a t vu reached 1ed co idar 13 tr r to 

year. liONftr, the a era e date ot n.n n d1.neaa. vaa approxiru; ly 

1s. 
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APP' lX fABLE 1. AStmED :AF A D STALK BEJG'fll' S OJ,' ,STER F.UTGP.AS (AGK)PYROV t_7¥fflll) A't DAT O V1'I'I0 t IBO ACH 0 '1' 

1 a' 15 22 1 8 '15 22 29 
June 

1 ! 29 'i 8 . •yt Year 
l 8 5 2'c? 

19'5 7.0 10.0 16.0 22.0 27.0 29.0 30.0 30.0 30.0 ~o.o 30.0 30.0 
1956 9,.5 19.0 21.0 25.0 25.0 25.0 '"·o 27.0 27.0 
19'7 6.o 12.0 14.0 15.0 w.o 23.0 23.0 2,.0 23.0 23.0 2,.0 23.0 23 .0 23.0 1958 9.0 14.0 10.0 19.0 21.0 21.0 21.0 23.0 23.0 2,.0 23.0 2,.0 
1959 8.5 1 .o 19.0 i9.o . 19.0 z.o 20.0 20.0 20.0 ~o.o .o 20.0 20.0 1960 7.5 llhO 14.0 16.0 16.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
1961 .2.0 7.0 13.0 17.0 17.0 17.0 17.0 17.0 22.0 22.0 22.0 ~.o .o 02.0 a:.o 1961 6.o 11.0 14.0 20.0 23.0 23.0 24.0 24.0 26.0 26.0 26.0 2 .o rb.O 26.0 26.0 26.o 
Awrage 
!eight 2.0 7.0 6.o 9.5 7.5 10.3 ~.6 17.3 16.3 1e.7 19..e 20.6 22.0 20.5 22.0 21.0 22. 24.7 m.7 22.e e,., 23.:, 24.2 23.6 

1955 ~.o 45.0 51.0 51.0 51.0 51.0 51.0 
1956 27.0 33.0 33.0 34.0 ~-0 ,4.0 34.0 
1957 29.0 1..2. 0 52.0 55.0 55.0 55.0 55.0 55.0 55.0 
19,e 35.0 51.0 51.0 51.0 51.0 
19'9 '2•0 ,s.o 35.0 35.0 .,5.0 ,5.0 35.0 35.0 35.0 
19(,0 10.0 ro.o 32.0 36.0 36.0 36.0 36.0 36.0 36.0 ,c,.o 36.0 36.0 3 .o 3 .o 
1961 
1962 30.0 47.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 -
Awnge 
Height 24.0 32.0 L,o.a 31.5 43.4 '9.0 44.5 45.2 41.0 q2.4 45.0 ~-7 ~.2 44.0 



APP ' IX TAB 2. 'A.,tJRED AP TALK DJ • ID• TUIJY 

22 l 29 1 15 22 29 • .... -----"--UR-~------8 15 ~ 29 
Tear 

l 0 15 
April 

29 l 
J ly 

1955 4.0 7'.0 9~0 15.0 19 0 2,.0 23.0 2,.0 23.0 2 .o 23.0 e,.o 1956 6'.0 12.0 19.0 21,.0 24.0 24.0 26.0 26.0 26.0 i.:6.o 1957 3.5 9~0 11.0 12.0 16.0 17.0 1e·.o 20.0 20.0 2L.o 24.0 24.0 24.0 24.0 24.0 1958 6~0 9.0 13.0 13.0 1.4.o 16.0 16.0 19.0 19.0 19.0 19.0 19 .. 0 l .o 1959 5~0 ll:.O 16 0 16.0 1a·.o 9 . 0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 1960 5.0 9.0 15.0 16 0 17.0 17.0 17.0 17.0 7.0 17.0 17.0 17.0 17.0 17 .o 17.0 17.0 1961 2.5 4.5 12.0 13.0 15 0 16.0 l .o 16.0 16.0 16.0 16.0 16.0 16.0 16.0 1 .o lb.O 16.0 
19!.e 5.0 o.o 14.0 16.0 19 0 2J.O 23 .0 23.0 2:5.0 23.0 23.0 2,.0 23.0 23.0 2 .o 23.0 2 . o 
Awra • 

1 t 2.5 4.0 4.2 6.5 5.0 7.0 6 .4 12.3 13.0 15.3 16.2 17 0 lf .6 20.2 5.0 23.6 20.0 19.7 21.a 10. ro.e 19.5 20.2 20.3 2:5.9 

) 

1955 21.0 40.0 48.0 48.0 48.0 .o L,8 .0 4a.o 1956 ~.o 3 · .o 35.0 35.0 35.0 35.0 1957 19.0 .o 46.o 70.0 70.0 70.0 70.0 70.0 70.0 70.0 1950 23.0 51.0 51.0 51.0 51 . 0 51.0 51.0 51.0 1959 22.0 30.0 .o 39.0 ~.o 39.0 3 .o 39.0 9.0 '.o 39.0 1960 14.0 22.0 33.0 54.0 54.0 54.0 54.0 5h.o 54.0 54.0 54.0 54.0 54.0 1961 17.0 24.0 30.0 30.0 o.o 30.0 30.0 :-so.o 30.0 30.0 30.0 o.o 
1 20.0 26.0 34.0 34.0 .o 34.0 34.0 34.0 34.0 34.0 .o 34.0 34.0 
A.era 

1 t 17.7 19.0 25.1 36.6 30.2 42. 45.8 40.5 46., 42.7 46., 43.7 45.1 
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15 29 15 22 1 ti 
l 

22 1 8 
Jug 
15 22 l 

.... 
1 8 

April 

1955 1. 0 2 . 0 5.5 a.o 9.0 10. 0 u .o 11. 0 11 . 0 11. 0 11 . 0 
1956 1.5 4.5 9.0 11.0 12.0 13. 0 16.o 16.0 16. 0 16. 0 
1957 0.5 2.5 4.5 5.0 5.5 6.5 a.o 9.0 9.0 11. 0 11 . 0 12 . 0 12 . 0 12.0 12.0 
1958 2 . 0 ,.o 5.0 6.o 7.0 7.0 10.0 11 . 0 11 .0 11. 0 11 . 0 u .o 1. 0 
19'9 1. 5 6.o .o 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 
196o 1.0 4.0 6.o 6.5 7.0 o.o .o o.o 8 . 0 8. 0 .o u.o .o .o 
1961 1.5 5.0 5.0 6.o 6.5 7.0 7.0 7.0 7.0 7 . 0 7 . 0 7.0 7 . 0 7. 
19(e 3.0 5.0 a.o 9 . 0 10. 0 11 .0 11. 5 11. 5 11. 5 11 . 5 11 . 5 11 . 5 11.5 11.5 11. 5 

Aw 
Be1 1. 0 0. 5 2 .0 1.0 2. 1 3 4.8 5. 1 7.3 7.0 8.8 9-4 9 . 0 10.4 9.6 10 .9 10.2 10. 6 9.6 9.9 10. 1 12.2 

!talk Ile ) 

1955 15. 0 20. 0 ro .o 20. 0 2) . 0 20.0 
1956 17 . 0 20. 0 ~ .o 24.0 
19'7 l .o 26. 0 ,o.o 30. 0 ;o.o ,o.o 30.0 
19'8 20. 0 27 . 0 27 . 0 27 . 0 27 .0 
19'1 20. 0 20. 0 20. 0 20. 0 20. 0 20. 0 20.0 20. 0 
1960 14.0 14.0 20. 0 20 . 0 20. 0 20. 0 20 . 0 ro.o 20. 0 20.0 
1961 7 .0 9.0 12. 0 12. 0 13. 0 15. 0 17.0 17 . 0 17.0 17 .0 
1~ 16.0 1 .o .o 25. 0 28 . 0 29. 0 29.0 29.0 29.0 29. 0 29.0 29.0 

Awn 
Height 16.0 16. 0 10. 5 17. 0 . 8 21 . 0 22 .0 25. , 23. 0 22. 2 23.2 23. 2 23.5 



,UllEI> LEAF AID ST.#J.IC IG T I OF HEEDU,I 

-
Year 

1 0 
April 

15 29· 1 8 
l 

1 1 15 

1955 2.5 ,.5 6.o 7.0 8.0 
1956 6.o 9.0 11.0 11.0 11.0 11.0 
19'7 3.0 7.0 8 .0 a.o 9.0 10.0 10.0 10.0 
1958 7.0 9.0 9.0 9.0 9.0 9.0 12.0 
19'9 6.o 9.0 9.0 9.0 
196o 5.0 8.0 o.o 9.0 9.0 9.0 
1961 1.5 5.0 7.0 9.0 9.0 9.0 
196& ,.o a.o 9.0 10.0 11.0 11.0 

Awnge 
S.lpt 1.5 2. 5 3.0 5.2 5.0 6.8 7.0 e.7 8.8 0. 3 9.4 9.7 9.4 10.3 

1955 2.0 9.0 11.0 l .o 11.0 
19'6 10.0 13.0 1~.o 13.0 1,.0 
19'1 6.o 7.0 7.0 10.0 10.0 10.0 10.0 
1958 4.0 10.0 11.0 u.o 11.0 11.0 16.0 
1959 3.0 12. 0 .o 12. 0 12.0 
1960 2.; 9.5 12.0 .o 12.0 l2 .o 12.0 
1961 
19(ie 10.0 10.0 10.0 12.0 12 . 0 

Awra.ge 
Helglds 3.0 2.5 9.5 0.7 9.3 10.1 11.; 11.3 it.3 . 11.7 11.4 13.7 

Julz 
l 8 

8.0 a.o 
12.0 12.0 12.0 

10.0 10.0 10.0 10.0 
12.0 12.0 12.0 

9.0 9.0 9.0 9.0 9.0 
9.0 9.0 9.0 9.0 9.0 
9.0 9.0 9.0 9.0 9.0 

u.o 11.0 11.0 11.0 11.0 11.0 

9. J 1,., 10.0 9.e 10.7 10 .0 

11.0 11.0 
13.0 1,.0 13.0 

10.0 10.0 10.0 10.0 
l .o 16.0 16.0 

12.0 12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 12.0 12.0 

11.4 1,.0 12.4 11.6 13 .3 11.a 

uguat 
15 ~· 

.o 6.0 

10.0 
12.0 12 .o 
9.0 9.0 
9.0 9.0 
9.0 9.0 

11.0 11.0 

9.7 9.7 

11.0 11.0 

10.0 
16.0 16.0 
12.0 12.0 
12.0 12.0 

12 . 0 12 . 0 

12.6 12.2 . 

o.o 
10.0 
12.0 
9.0 
9.0 
9.0 

11.0 

9.7 

11.0 

10.0 

.o 

12. 0 

11., 
I • 

xi 
ight 

.t\tta1ne 

a.o 
.o 

10.0 
12.0 
9.0 
9.0 
9.0 
u.o 

10 . 0 

11 .0 
13.0 
10.0 
l .o 
12. 0 
12. 0 

12.0 

.~ 

I. 



APP ll TAB 5• F VA'l'IO Dl1Rl O 6 y 

l 15 ~ 

Tear 
l 

April 
15 l 8 22 29 6 15 22 29 8 

19!>5 ,.o 5.0 e.o 10.0 12.0 12.0 12.0 .o 12.0 .o 12.0 
1956 7.0 10.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 
1957 ,.o a.o 11.0 12 .o 12.0 12.0 12.0 12.0 12 .o l2 .o )£.0 .o 12.0 .o 12.0 
1958 6.o 9.0 10.0 10.0 10.0 13.0 13.0 13.0 13.0 l .o 13.0 13.0 13.0 
1959 7.0 9.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
19~ 5.0 a.o a.o 8.0 8.0 8.0 8.0 a.o 8.0 6.0 8.0 a.o o.o 8 .0 
1961 1.5 5.0 9.0 9.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
1962 .o 6.o 9.0 10.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 

Awra • 
Bei~t 1.5 ,.o 3.0 5.5 5.0 7.0 s.3 10.7 9.a 10.3 10.0 .7 11.0 10.8 10.a 10.7 10.8 10.6 11.3 11.0 10.7 10.8 11.0 11.2 11.1 

tete ~oa) 

1955 2.0 9.0 11.0 1,.0 l;"S.0 13.0 13.0 13.0 1 .o l .o 
1956 5.0 12.0 ~.o 14.o 14.0 14.0 14.0 J.4.o 14.0 J.4.0 
1957 7.0 10.0 12.0 12.0 12.0 15.0 16.0 16.0 16.0 16.0 16.0 l .o 1 .o 16.0 
1958 3.0 10.0 11.0 11.0 12.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
19'9 7.0 1~.o 1 .o 15.0 13.0 13.0 l .o 1~.o l;\.O 13.0 13.0 lJ.O 
1960 4.0 11.0 1~.o 13.0 13.0 1,.0 13.0 13.0 13.0 13.0 1:5.0 13.0 lJ.O 
1961 6.o 14.0 14.0 15.0 15.0 1c;.o 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
1962 7.0 13.0 1 .o 16.0 16.0 1 .o 1 .o 16.0 l .o 1 .o 16.0 l .o 16.0 1 .o 
A.WI"&~ 
He1 ht 2.5 4.0 6.5 a.a 11.7 11.0 16.3 1 .o 1,.4 14.4 J.4.2 14., J.4.3 14.3 14.7 14.5 14.7 14.5 14 14.4 14.6 14.4 



P JIDIX TABI 6. AS D LEA AND ,TA.tlC JlE Offll"' OF iDBERG BLUEO F UNO.A.) AT D ~1 0 O!H, VATIOJJ DtmlOO al f,l lASOlf TUDY 

Tear 
8 

April 
15 • 22 29 1 8 

•Y 
l 15 29' a 1 8 

July 
i . H 29-

1955 4.0 a.o 10.0 u.o 11.0 11.0 11.0 11.0 11 .0 u.o u .o 
1956 7.0 10. 0 10. 0 10.0 10. 0 10 , 0 10 . 0 l Q. O 10. 0 10. 0 
19'1 4.0 7.0 9.0 10.0 10.0 10.0 10. 0 10.0 10.0 10.0 10.0 10. 0 10.0 10. 0 10.0 
1958 6.o 7.0 8 .0 .o a.o 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9~0 
19'P 5.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 
19'0 4.0 6.o 7.0 7.0 7.0 7 . 0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 
1961 2.0 6.o 7.0 7.0 .o e.o a.o 6 .0 s.o e.o 6.0 8. 0 8 . 0 e.o a.o a.o . 19(JI 4.0 6.o 7.0 7.0 a.o 8.0 a.o a.o a.o 6 . 0 e.o 8 . 0 6 . 0 e.o .o e.o s.o 
Aw ,ag-e 
Height 2 .0 4.0 4.0 7.0 4.0 6.2 a.o 9.3 10. 3 9.3 e.o 8.4 8.6 0.5 e.5 0 .1 9.8 9.0 8. 0 a.3 a.3 a.6 8 . 

1955 14.o 21.0 31.0 32.0 33 .0 3,.0 33.0 ,,.o :53 . 0 33.0 
1956 16.0 23.0 27.0 :n . 27. 0 ~ .o e'f .O z, .o 27 . 0 
19,r 9.0 17 . 0 24.0 25.0 25. 0 25. 0 25. 0 25.0 25.0 25. 0 25. 0 25. 0 
19'8 9.0 11 .0 12 .0 16.0 16.0 16 .0 16. 0 16.0 16. 0 16. 0 l .o 
19'9 27 .0 2:1, . 0 27.0 f!f .O ~ .o 27 .0 27 . 0 27. 0 27 .0 27 .0 27 .0 27.0 f!7 .o 
1960 15. 0 2~ .o P.~.o 23 . 0 2, . 0 2, . 0 2, .0 23 . 0 23 . 0 2, .0 23. 0 P.3 . 0 23 .0 23. 0 
1961 19. 0 19. 5 24.0 24.0 24.0 24.0 24.0 ~ .o 24.0 24.0 ~ .o ~ .o 24.0 24.<> 
196e ?.4 .0 26. 0 , 1. 0 :51 . 0 31 .0 ,1. 0 , 1.0 , 1.0 :,1.0 :,1 . 0 31 .0 31 . 0 31 .0 31 .0 31.0 

..... ,.. 
Height 14.o 11.3 l .o 21. 0 ";2 . 7 21 24.7 27 .6 22 .5 ~ .2 24.7 21.., 27 .8 23., 20 . 2 25.7 25 .6 ea .o 25.8 



APPE 'DU: TAD 7 • o- TUDT on 

Tear A2ril '.~* .. l u i5"' 22 Ir<) i lJ ~ 29 ,: tr ~ ~ ,: n 
July 
· ts 2P.' '!9 ·t Ii I T~· Z! 29. 

Le•t 
aa I 

1955 4.5 s.5 13.0 . 15.0 . 17.0 . 16.0 16.0 w.o 1 .o · 1e.o 18.0 1 .o . .o . 18.0 18.0 . 
1956 7.0 11.0 1,-0 . 14.0 14.0 14.0 . l.4.0 14.0 . 14.0 . 14.0 
1957 3.0 7.0 10.0 11.0 11.0 11.0 1,.0 . 13.0 1,.0 . 13.0 13.0 l}.O 13.0 13.0 13.0 
1958 5.0 o.o o.o 9.0 10.0 ' 11.0 . 12.0 . 12.0 ~.o 12.0 .o 12.0 12.0 12.0 
19'9 5.0 e.o 11. 11.0 . 11. 11.0 ' 11.0 11.0 11.0 . 11.0 11.0 11.0 11.0 u.o 
196o ,.o 7.0 7.0 . 7. 7.0 . a.o 6.0 . a.o · 6.0 e.o · a.o a.o a.o · .o .o 
1961 1.0 4.0 . 7.0 10.0 11. 11.0 n.o · 11.0 11.0 11.0 11.0 . 11.0 11.0 11.0 11.0 11.0 
1~ 4.0 e.o o.o a.o 9.0 9.0 11.0 ' 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 ' 

Awn.p 
&.lgbt 1.0 4.5 3.5 6.7 ~.o 6.S a.a 10.0 a.a 11.7 9.7 12.0 11.3 12.0 11.F. 11.0 1,.0 10.3 11.3 · 11.8 12.0 12.0 12.3 · --

& lk 

1955 17.0 24.0 ,,.o r,.o ~-0 '"5'f .o 37.0 ~.o °?ff•O 
1956 22.0 23.0 2:,.0 23.0 2,.0 · 23.0 e,.o 
1957 14.o 16.0 29.0 35.0 35.0 3c;.o ,s.o . 35.0 ,s.o ,s.o 55.0 
1958 10.0 11.0 u.o 16.0 26.0 28.o 28.0 28.0 , .o 2 .o ' 2 .o 
1959 11.0 · l • 19.0 · 19.0 19.0 · 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
1960 a.o 11.0 17.0 20.0 · .o 2 .o · 28. 20.0 26.0 .o 2 .o 2 .o 26.0 26.0 
1961 11.0 ll,.o 1;.o 16.0 16.0 16.0 16.0 1 ·.o 16.o l .o lb.O 16.0 1 .o 16 .. 0 
1962 13.0 20.0 30.0 ,:, .o 31 .0 31.0 ,1.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 ,1.0 

Awrap 
U.lght 10.0 11.5 14.0 15.0 20. 21.9 29.6 · 2:,.a f!(.7 24.2 26.1 26.8 29.0 25.3 , . • 5 ~.7 rl7. 27.1 



APPE DIX '!'ABU: 8. A,)URED t il' A IGHTS 0 kVA1 IO D 0 

Ynr 
l B 

July 
i" 8 J.ut;'t 

l5 22 29 

19" 7.0 11.0 20.0 27.0 34.0 35.0 :35.0 5.0 35.0 ,s.o 35.0 
19'6 u.o 19.0 'Z'/eO 30.0 30.0 ,o.o 36.0 ,t>.o 36.0 ;6.0 
19'7 6.o 16.0 16.0 22.0 23.0 29.0 29.0 32.0 32.0 ,2.0 32.0 32.0 32.0 32.0 32.0 
1958 9.0 16.0 20.0 20.0 23.0 30.0 5.0 ,5.0 ,5.0 35.0 .,5.0 35.0 35.0 
19,P 12.0 20.0 33 0 33.0 33.0 35.0 35.0 55.0 .35.0 35.0 35.0 35.0 35.0 35.0 
1960 8.0 20.0 30.0 32 0 34.0 .o 3L.O 34.0 34.0 34.0 3!~.o '4.0 '4.0 34.0 34.0 ~.o 
1961 4.0 10.0 1-5.0 20.0 25 .o 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 
19lie 5.0 15.0 26.0 27.0 3 0 37.0 40.0 40.0 40.0 40.0 lio.o 40.0 4<>.o 40.0 40.0 40.0 lJ).O 

Awrage 
16.0 igbt 4.0 7.0 5.5 10.0 s.o 13 .5 ro.3 ~.3 22.3 25.6 32 .o 3 .3 .6 ,1.0 ,,.5 34.1 4<>.2 33.8 ,t,.3 'f3•1 34.0 ,9.3 33.5 36.9 

te (om) 

19'5 55.0 6o.o 6o.o 6o.o 6o.o 60.o 6o.o 
1956 31.0 31.0 36.0 36.0 .o 36.0 
1957 45.0 60.o 70.0 70.0 70.0 70.0 70.0 70.0 70.0 
1958 47.0 .o 6o.o 6o.o 6o.o 6o.o 60.o 6o.o 
19"1 41.0 47.0 .o ~.o 48.0 .o ~.o ·48. .o 1.a.o .o 
1960 44.0 .o 65.0 6';.o 65.0 65.0 .o 65.0 . • o 65.0 65.0 
1961 26.0 40.0 40.0 4<>.o !p.o u,.o 40.0 40.0 14>.o 40.0 40.0 40.0 
19(JQ 26.0 67.0 7 .o 73.0 7 .o 73.0 7 .o 7:,.0 73.0 7J.O 73.0 73.0 7 .o 
Awn. 
Height 28.0 2 '.o 00.5 45.0 .4 47.0 99.3 54.5 66.o 55.3 'Jl·1 !1J .2 56.5 



APPB IX T 1 9• URED H 

Tear Afril June Julz; ufs1at 
1 n I~ 2~ ~ I lJ 29 i e I~ ~ ~ t R If" ~ ~ "i ' B 22 29 -5 

Lear 1 i!jht• (•) 

1955 0.5 12.0 19.0 2:,.0 ~.o 27.0 27.0 27.0 27.0 2:7.0 27.0 
1956 7.5 11.0 15.0 16.0 19.0 9~0 19.0 19.0 19.0 19.0 
1957 5~5 11.0 14.0 l .o 16.0 16.0 17~0 17.0 17.0 20.0 22.0 ~.o ~.o 22.0 22.0 
1956 10.0 15.0 19.0 19.0 21.0 21.0 21.0 21.0 21.0 21. .o 21.0 21.0 
1959 9.0 1.4.0 l .o l .o 18.0 l .o 10.0 10.0 16.0 10.0 10.0 l .o .o 
1960 6.o J..4.0 ]4.o 15.0 15.0 17.0 18.0 1e.o 18.0 1 .o 18.0 18.0 10.0 1 .o 
1961 1.0 9.0 16.0 1a.o 1 .o l .o 18.0 18.0 1a.o 1 .o 1a.o l .o 1 .o 10.0 l .o 10.0 
19te 4.0 9.0 16.0 17.0 21 .0 22.0 22.0 ~.o 24.0 24.0 24.0 ?1+.0 24.0 24.0 ~.o 24.0 -Awra 
Hei t 1.0 a.5 4.7 11.0 6.o 9~1 14.3 15.3 16.3 10.0 19 •. 0 ro.o 19.7 19.7. 21., 21.0 19.7 21.0 21.1 21.e .6 

talk H•1rt!t• (oe) 

1955 ,o.o ,o.o ,o.o ~.o ,o.o ~.o "·o 1956 iL,.o 19.0 19.0 19.0 19.0 19.0 19.0 
1957 17.0 24.0 ~.o 3 .o 32.0 32.0 32.0 . :,2.0 2.0 32.0 
1958 14.0 20.0 20.0 21.0 21.0 21.0 21.0 21.0 21. 
1959 10.0 13.0 l .o 1,.0 1~.o 1 .o 1 .o 13.0 13.0 13.0 13.0 
1960 24.0 27.0 27.0 29.0 29.0 29.0 29.0 29.0 29.0 , .o 29.0 
1961 ' 

1962 20.0 • o 33.0 ~3-0 ,,.o ,5.0 ,5.0 ,5.0 ,5.0 35.· :5 • 35.0 35.0 35 .0 
A?erage 
Height 16.3 2~ .o 21.7 26.6 22.0 ~.4 2,.4 26.o 25.a 26.3 .7 27.5 25. 



2 

OURI H "'tl on OF f 11: 6- STUD APPENlHX TAUI.E 10. MEAfURED LEAF !llD STALK RF,IGUTf! 01'' LlTTI..E BLtmt.TE (A ----
l a ~9 ·1 · e 

Yew 
l 15 22 22 t s July 

l5 it2 t 

1955 5.0 s.o 10. 0 12.0 12. 0 l.4.0 14.0 14.0 14.0 14.0 
1956 2. 5 7.0 10. 0 11 . 0 12. 0 12 .0 12. 0 12. 0 12. 0 
1957 4 . 0 5.0 e.o 9.0 15. 0 13. 0 1:,. 0 14.0 14.0 14.0 J.4.0 14.0 14.0 
19§8 3.0 5.0 a.o 11.0 15. 0 15.0 15. 0 15.0 15. 0 15 . 0 15.0 15. 0 
19'9 6.0 10 . 0 11 . 0 12. 0 15 .0 16. 0 17.0 18. 0 18. 0 18 . 0 16.0 .o 1 .o 
1960 4.0 10. 0 11.0 12. 0 14.0 15. 0 15.0 15. 0 15.0 15.0 15 . 0 15. 0 15.0 15.0 
1961 3.0 12.0 13 .o 14.0 17 . 0 17. 0 17.0 17. 0 17.0 17 .0 17. 0 17.0 17.0 17. 0 
19<,e 4 .0 9.0 10.0 11. 0 12. 0 13. 0 15. 0 16. 0, 16.0 16.0 16.0 16.0 17 .0 17 . 0 17.0 17. 0 

A.wng• 
Height 4.0 4.0 4.2 7.2 6.o 10. 0 11. 0 12. . 6 12.8 14.7 14.5 15.2 15.7 15.2 15.3 15. 3 16. 0 15.7 16.0 15.5 

stalk Re1Ght• ~Clll) 

1955 18.0 32.0 45.0 45.0 45.0 45.0 
1956 16. 0 18. 0 :,5.0 35.0 
1957 18. 0 27.0 33.0 33.0 33.0 33 .0 :,3. 0 
1958 32. 0 ,2. 0 39.0 43.0 43.0 1.3. 0 
1959 19.0 21.0 24.0 24. 0 24.0 24.0 ~.o 24.0 
1960 16.0 24.0 28. 0 33.0 ,4.o 34.0 '4.0 34.0 
1961 17 . 0 20. 0 ei..o ~ .o 31. 0 34.0 ,4.0 rJ:·o 19te 19.0 20. 0 22 . 0 25.0 29.0 32. 0 38.0 I.4.0 ~ .o 44.0 .o 
Awrage 
1-ighiJ 19.0 l .o 21.7 25.5 26.7 34.7 ,2.1 36.8 ,£,.7 36.0 36.5 



3 

APPENDIX TAl3I.i 11. · SURED IEAF AND OTJ\LK lGirJ.'S OJ PRA.m:m RE ,D (CA OVILFA ~. 1UOLIA) AT DATE CF 086 VA1'l0 OORI EACH 

Year 
l ·a April 

15 " 22 29 1 8 
Hay 
15 22 l 29 l 8 S ' 5 22 

\lfuat 

. 
1955 12 .o 25.0 ~.o 35.0 40.0 Ip.o J.l,.o 46.0 46.o 46.0 
1956 a.o lJ~.o 30.0 35.0 ,e.o ,a.o ,e.o 38.0 ,a.a 
19'7 4.0 a.o 10.0 16.0 23.0 32.0 33.0 '3.0 33.0 33.0 :,3.0 33.0 3~.o '.o 
1958 2.0 9.0 18.0 29.0 ,1.0 ,5.0 42.0 ~.o J.,2.o 42.0 42.0 ~.o 
19,c) 18.0 26.0 31.0 32.0 34-0 ,s.o 40.0 40.0 45.0 45.0 45.0 45.0 45.0 
1960 1, .o 25.0 ,:,.o 41.0 48.0 hS.o .48.0 50.0 50.0 50.0 ~-0 50.0 50.0 
1961 Z!.O 32.0 33.0 35.0 35.0 ,t,.o 36.0 36.0 36.0 36.0 ,t>.o 3 .o 56.0 
1962 2.0 21.0 39.0 l~5.o 'J1 .o &.o ~.o 6:,.o 66.0 66.o 66.o 66.o 6G.o 66.o .o 
Awrage 
B.tr.ht 3.0 7.3 9.0 17.5 20.3 50.4 33.9 '9.6 '9.0 1.,2. 0 !J.i.O ~.o 1,2.1 ':li·1 44.7 47.5 45.4 45.2 44.5 

Hei15!!ta ~o) 

1955 65.0 85.0 5.0 5.0 5.0 
1956 31.0 6o.o 70.0 70.0 
1957 50.0 70.0 75.0 85.0 85.0 85.0 85.0 
1958 55.0 50.0 65.0 67.0 07.0 87.0 
19'9 50.0 6o.o ·.o 66.0 .o .o 66.o 
1960 56.0 63.0 .o 65.0 65.0 65.0 65.0 
1961 43.0 52.0 65.0 &(.o 70.0 70.0 70.0 70.0 
19',e 70.0 84.0 95.0 95.0 95.0 95.0 101.0 101.0 101.0 101.0 

Awrage 
Bei"'t 6o.o 5,.a 64.7 70.0 75.0 74.7 79.0 79.9 81.4 79.9 



OBSl.$.V.lTlOB DUJUHO en T TUPY 

Year 
l 8 

pril 
15 22 29 1 .. a 15 22 "29 l . ! Julz 

15 22. 29 l 8 5 22 

1955 10. 0 1;.o 16. 0 m.o 20.0 21. 0 21 .0 21. 0 21 . 0 
1956 · 6.o 12. 13.0 16. 0 18.0 10. 0 18. 0 18. 0 
1957 3. 0 7.0 12. 0 15.0 .o 20.0 25. 0 29.0 e, .o 29.0 29.0 29.0 
1958 3.0 10.0 14.0 19. 0 28. 0 32.0 32.0 ,· .o . 33.0 33. 0 33.0 
1959 · a.o 11 .5 12.0 ll.~.o . 15.0 ·15.0 15.0 15.0 . 15.0 15 .0 15. 15.0 15.0 
1900 5.0 9.0 11. 0 13. 0 16.0 18.0 16. 0 18.0 '18 . 0 .o 10. 0 10. 0 16 . 0 10 . 0 
1961 6.o 9.0 10.0 10.0 10.0 10 . 0 10.0 10. 0 10.0 10. 0 10. 0 10.0 10. 0 o.o 
19(le 

.t.wrage 
Height 3. 0 7.3 7. 10.7 11 1,.1 16.5 1a.o 16.6 18.6 20. 0 16.4 25 .5 l .o 19.4 21 .0 18. 8 20.b 

f,ta ~·112!t• ~-) 
1955 35.0 59.0 90.0 90.0 90.0 
1956 
1957 26.o 55.0 75.0 76.0 91. 0 91. 0 
1958 47 .0 63.0 63.0 6}. 0 
1959 
1960 15. 0 15 . 0 15.0 15.0 15 . 0 15.0 15.0 15.0 15.0 
1961 48.0 53.0 53.0 53.0 53.0 53.0 53.0 
1962 90.0 90.0 90.0 90.0 
Awrage 
Height 15.0 15 . 0 ~ -7 47.7 31.0 47.7 56.0 64.5 67.6 67 .0 



APPENDIX TABIE 13. ·ASURim IEAF' AND fTALK TIElGirl'S OF' 'TONYHILLS wnt (Mtrnl EROlA CU8PIDA :A.) A't DA.fl:$ OP OB tRVATXO tt IOO UDY 

Ye&J" AEril !-Y: J~~ AU~,t 
l a 15 I ~ 29 J 'lJ I 29 8 ~ ~ 1 8 22 29 i 

I a 22 ·29 1 15 22 1 

r.-af' He iJ;hta ( om) 

1955 1.5 a.o s.o 12 . 0 12.0 12.0 12.0 12 . 0 12 . 0 i2. 0 .o 
1956 1. 0 5.0 7.0 9.0 10 . 0 10.0 12 12~0 12 . 0 
1957 1.5 4.0 5.0 7.0 o~o 12. 0 1, •. 0 1,~o 13.0 13.0 13.0 13.0 13. 0 
1958 1.5 4.0 5.0 a.o 11.0 16.0 16.0 16 • .0 16.0 16.o 16.0 16.0 16.0 
19,cJ 3.0 7~0 ia .o 12 . 0 12. 0 lh.O 15.0 17._o 16.0 10.0 16~0 18.0 18.0 18 . 0 
196() 1.5 9.0 10 . 0 1 .o 10.0 10.0 12.0 12~0 14~0 15.0 15 •. 0 15.0 15.0 15.0 1;.o 
1961 4.0 7.0 11.0 l .o 15.0 

I 

15.0 15.·o 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
1962 4.0 11.0 l4 .o 16.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 

Awrage 
Height 1. 5 1.5 2.4 5.0 ;.o 6.7 7.3 10.0 13.4 1,.2 l 3 14.2 15.2 15.6 14. 16.7 15. 15 •. 8 13.9 15.4 15 .0 

1 ghts .(oa) 

1955 16.0 21.0 23 . 0 23 .0 23.0 23. 0 
1956 1,.0 20.0 22. 0 23.0 2~.o 
19'7 15.0 21.0 22.0 26.o .o 2b. O 26.0 
1958 16.0 1s.o 24.0 26.o 2 .o 26 .0 
1959 19.0 19.0 20 . 0 21.0 21 .0 21 .0 21.0 21.0 21.0 
196<> 13.0 1;.o 17.0 18.0 18.0 1a.o 1 .o l .o 16.0 
1961 17.0 19.0 20.0 20.0 20 .0 a! . O 22.0 22 . 0 22 .0 
1962 21.0 22. 0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 
AWJ'age 
Height 13.0 17.~ l .8 20.2 21 . 7 22 . 0 22 . 0 .4 23.1 23 .2 23 .1 



APPENDIX 'l'A.DlE l.4. OF 

Year en1 .. f J ifulz . A~f;!t 
l 8 i5 22 ·29 i ff i. 22 29 l s l5 ~ ·~ l 8 Lis- 22 29 i a ~ 

Llt~f Height, (~) 

1959 a.o 13. 0 16.0 16.0 17.0 17 . 0 17.0 17.0 17.0 17.0 17.0 17 . 0 17 . 0 
1960 7.0 12.0 13. 0 16. 0 16.o l .o 16.0 16.0 t6.o 16.0 16.0 16.0 16.0 16. 0 
1961 e.o 1 .o 13. 0 13. 0 13.0 1,. O 13.0 13.0 13.0 13.0 13 .o 1, .0 l} . O 13 . 0 
1962 5.0 10.0 11.0 16.0 17.0 17.0 17.0 17.0 17.0 17 .0 17.0 17 . 0 17.0 17.0 17.0 17.0 

Average• 
Height 5.0 a.5 s.o 11.0 1, .a 15.5 16.3 J.h .5 15.8 15.e 15.a 15.7 16. 5 r5.a 15.a 15 .e 15.7 15.a 

Stal He1(i1*• (ca) 

19!1} 18. 0 19.0 19.0 20 . 0 o.o 20.0 o.o 20.0 m.o 
196<> 20. 0 m.o 20. 0 20. 0 a; .o 20. 0 20 .0 20.0 20.0 
1961 16.0 20.0 25.0 25 .0 25 .0 25. 0 25. 0 25.0 25 .0 2s.o 25.0 25. 0 
196'? 21. 0 25 . 0 27 .0 27.0 27.0 f!'/ .O 27 .0 e:, .o 27 .0 2'{ .0 S!7 .0 

Awrage• 
Ueigh'b 16.0 20. 0 21.0 22.5 22 .0 22. 22 .8 P.4.o 23.5 23. 0 2.5 . 0 2,.0 24.0 2~.o -

llpc,ur•yea:r aw rage. 
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APrENDlX TADI.E 15. ASUltED ~ ANl> S'l'ALK HEIGHTS OF IO NEEDLEG .':EA) A'f DATt or OB$ VATIO OURI liCH . 4- YAAR TUDY 

Year , • April Jay Julz \l~·t • 21· i 8 29 i li 2<) "'i 
t 

l 8 15 22 29 1 8 15 22 22 i5 22 8 22 29 

r.,ear Be1~t• !oa) 

24.0 
. ' 

1959 6.o 1s.o f2 . 0 24.o 25.0 25. 0 26. 0 26. 0 26.o 2 .o 2 .o 26.0 26. 0 
.1960 5.0 16. 0 20. 0 22. 0 24.o 27 . 0 32.0 32 ei0 32. 0 32.0 32.0 32.0 32. 0 32.0 32.0 32 .0 
1961 2. 0 9.0 15. 0 ~ .o 26. 0 30 . 0 30.0 30.0 30.0 30.0 :,o.o o.o ~ .o :50 .o 30.0 30.0 
1962 3.0 1,. 0 17.0 18 . 0 23. 0 E3 .o ee.o :u.o r,2 .0 32. 0 32. 0 ,2. 0 ,2. 0 32. 0 .o .o .o 

Awrage• 
9.5 ' ' Height 2.5 5.0 9.0 11.5 15. 0 19 • .5 23.3 25. 3 26. 31. 0 29.5 29.8 30.0 29.3 32. 0 30. 0 ~o.o 30. 0 30.0 30. 0 

Stalk Heif!ta ~om) 

1959 28. 0 30. 0 40.0 1').o 40. p 1io.o 40.0 40.0 40. 0 40.0 40.0 40. 0 40.0 
196o 12. 0 16.0 26.o 44.0 53.0 5:,. 0 53.0 53.0 53.0 53.0 53. 0 53.0 53.0 53.0 l'·o 1961 21. 0 rn .o 30.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45. 0 fl•o 45.0 45.0 5.0 
1962 22 .0 23. 0 33. 0 37.0 40.0 41 .0 L4.o 44.0 u..o L4.o 44.0 J..4.0 .o 44.0 "'4.0 ~ .o 
Affra•* 
Height 22. 0 22.5 24. 0 27.a 35.2 42.7 49.0 45.5 49.0 49.0 49.0 49.0 49.0 49.0 49.0 49.0 45.5 

•Four•19e.r aven.'9' . 



APPENDIX 'l'ADI.E 16. LEAF AID STALK HElGffl'S OF fPECIE; I BJJJE GRAU CLIPPED Pt.Or I?f 5-n:AR XC,1))6 1 (1958-1962) 

12~ 1999 1261 1962 A,,. . Aft . Ave • 
Tm Total A:;.·. Tota.I' fota1 Total • l !ot .. r Aw . Aw. Aw • Aw . Aw . Aw . Aw . >.w . Lear Stalk o. Ho. 
Plot Speo1ee I.eat Stalk No . or lAaf fltalk no. of' Leaf' No . of teat Stalk Jfo. ot tear ,,talk ?lo . of ht- ht-oa 0 e>t 

ht-om ht-om 6talke ht-c111 ht•cm t.talb ht• Stalb ht-om. ht-oa talk• ht• ht-cnn talks 5-year 5- ar Stalb &talks 

May l Blue grama 6.oo 6.oo 
eedleleaf' sedge 7.67 7.£1{ 

Threa.dleat' sedge 9.67 9.(ff 

•1 15 Blue gram.a 5.00 7.00 5.67 5.6<) 
?leedle l•at 8ftdge 7.(;f 11.00 5.30 6.67 -45 5.30 
'l'hreadleaf sedge a.oo 
·eatern wheat,;ra.H 17 . 00 53 15. 00 8 15.00 61 30.5 

Needle....,d•thread 12. 00 4 ol ••· 12.00 4 alp• 
andberg bluegraH 6.00 5.50 6.00 15.50 

June 1 1,- gl'U\a 7.33 ·e.oo 7.00 8. 33 7.67 
lfeedlel•af sedge 8.67 . 9.3~ 14.00 9 .70 10. 00 9.43 14.00 
Threadleaf eed,.. . 
We1tern wheat graea 17 .00 50 17.67 25 20.00 21 18.22 ?2-0 
Sandberg blueg:re.e 7 .oo . 2,.00· 7.00 23.~ 

June 15 Blue ,;n.ma. 6.16 a . 33 10.00 13. ,0 10.67 9.66 . 
Beedle lcat sedge 7 .00 9.67 9.67 16.00 16.30 7.50 10.03 16.00 
eedle-and.•throad 11.67 23.00 8 olpa. 11 .67 2,. 00 8 olpa. 

,e at.e rn wheat gru• 21.67 30 32 .(,7 58 20.67 25 25. 00 113 "7 .7 
f' a.ndber g blue grt'Las 6.00 21.00 clp. 7 . 33 .30 2.67 25.15 l clp . 
Carex f'ilitolia 9 . 00 9.00 

July l Blue grema 7.3:, 9 .16 11.67 10.00 15.00 19 . 00 10. 3 24. 50 
'Needle l•f 11edge 6.67 10.00 12 .00 ~ .oo 10 . 00 10.93 19.00 
Needle-and-thread 13. 33 30.3, 8 clpe. 26. 00 19.67 ~0. 53 
'eltern •heatgr&H 23.67 18 29 . 30 32.67 72 29.00 16 27 .32 32.67 1o6 35. , 

Sa.ndberg bluegra.ea 6.50 1. 50 6. 50 31 .50 

July 15 lue gn:una 6.oo 11.33 11.00 10.67 10.70 12. 00 l .3, ~4-3J 10.~ 19.22 
eedl•leat sedge 7 .00 10. 67 ll .oo 21.00 12.70 13. 00 10 . 67 21.00 

lfeedle•aud-thrond 12 . 33 33 . 00 15 olpe. 16.00 15.16 ,,.oo 15 lp1. 
Green needlegJ"&ee 14.00 ,o.oo 1 olp. 14.00 ,o.oo 1 olp. 

ea tern wheat gra111 27 ·'53 31 20 . 00 40.00 f:JT 28 .33 19 ,zr . 69 40 . 00 123 41 .0 
enclberg bluegraaa 7.00 ,1.50 7.00 31 .50 

Aug . l Blue grmna a . 33 20.67 12. 00 16.67 7 .-,J 10. ,0 13 .00 17 .67 40.00 11.12 22.59 
Needleleaf ,edge 6.oo 10. 67 ·ti'/ 20.00 13.,0 16.,, 10.99 20. 00 
Ne•dt.-and•thread 13.00 35.00 5 olpa. e.oo 32.33 10. 50 ,,.67 5 1 •• 
We1tern tlheat grass 26.li 50. 00 10 'Z'/ .00 41 40. 0 4 31 .11 50.00 6:, 21.0 
Sand.berg bluegnua 6.oo a.oo .oo 2 .oo 
Prairie June ra•e 13.00 l:t,00 



APPF IX TA.DIE 6 (Conti»: d) 

1958 19%! 19& A • Total 
Time 

I l 

ota! !o 1 t.at Ave. Ave. 1:ot l Aw. Ave. Aw. Aw. Aft • o. 
Plot peoiea Loar ';talk o. or Lear talk o. or Leaf o. ot I.e r lk o. ot ht- of ot 

ht- ht-om talks ht•o Sta.lb talka te:llc 5-year lk tal 

Au • 15 Blue gre.ma. 7.50 29.67 10.67 16.00 14.00 .oo 19.00 17.33 32.35 10. 3 22.22 
dle at s d~ 7.67 10.67 16.00 13.,0 9.00 17.33 10.73 ~.75 

eedle d•throe.d 14.33 ,>.33 9 clpa. 20.00 30.00 1 olp. 31.00 1e.6o 28.00 25.00 19.36 29.a3 10 clpa. 
••tern lltleeq;ro.oo 27.50 6 35.00 16 "42.3~ 62.oo 19 31.65 .50 41 13.6 

Samber,; blu c • ' .oo 7.00 39.00 
Prairie ~Junecr ee 9.00 9.00 

Sept. l Blue 7.00 22.00 a.oo • 67 10.00 7.00 21..30 17.33 ,,.61 10-40 22.49 
edle le a r eedge 7.00 9.00 10.67 11.00 16.00 7.00 16.33 10.07 13.34 

dle -am•thread a.33 20.50 13 olpa. 16.00 1 lp. 13.70 28.5() 14 olp • 
eetern 1m.eatgraaa .67 34 18.70 ~~-- 3 50.00 ~l 25.,1 50.00 55 27.5 

f'a.ndberg blue rua .50 32.50 6.50 3 .50 

ept. 15 Blue a 9.00 15.67 ,5.t,7 3 .70 25 
oedleleaf dgo 9.70 l?,. 50 11.00 
eetern whe (!ir&H ;,.oo 55.00 25 55.00 25 12.5 

Sandbar bluerraea 6.oo 20.00 20.00 
Three.dleaf' eed 11.00 20.00 20.00 
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APPElIDU TAB!E 17. AVERAGE JXF.LD OF SPEOlrJR PER FT.2 All> PER CENT CO tpc,~IT OB OF Y II!LDS I M l!T..uE O CLIPrt:D PLOTS IN fHt. 5- R XCI.ORU.P. (1958-1962) 

19~ 1259 1960 
Yt..14 or1~er C.nt Y1.ia or1~.r Cent· 

Aww.ge Awrage 
Time Yield ot Per Cent Yield. ofPer dent of Per • Yield fer Cent 
Plot Speoiea SpeoS.1- Yield. of Speoiea• Yielcl of ... Yie14 or pe•t.•- Yiel ot Speole - Yi ld ot ot Tie or 

gram, Plot gram• Plot Plot grau Plot 6"11• Plot ptt 1ea. Plote 

Ma, 15 Blue gram.a 1.73 58.43 .72 34.,3 4.36 06.45 2.60 to.40 
Weatern wheatgraa• 1.47 29.3' 0.47 9.45 O.<J7 19.:59 
hedle-t.nd-threed 0.1:, 4.49 0.13 4.49 
Sand 'bei-g blue gra11 o. 5 2.93 0.15 2.93 
leedleleat eedge 0.70 23.60 o. ta.er, 0.10. 2.09 0.57 14.59 
forba o.i a.; .. o.~ ~-; o.i§ 12.16 

Total 
.. 4.93· 100.00 

If I 1 ' 2.3 156. 5. 1 • 4. 
Jum 1 Blue f;J'Ul.a 1.87 '4.78 1.,i 54.32 7.73 82.53 4.00 76-~ 

Weatern wheatg~•• 1.40 26.09 1.33. 14.24 1.20 16. 
Sandberg blue gru a o.4b. 5.06 
Needlelee.t ••dge 0.91 23.61 
Forbl a.62 

Total 

June 15 Bl\8 gra.ma 3.83 54.25 3. 37 56.11 3.78 33.92 :,.13 58-40 14.27, 89.15 5.00 58.37 
Weetern wheatgraes 3.13 18.89 3. 3 34.t,,:, 1.63 10.21 2.20 21.18 
Needle-and-thread 1.30 18.40 1.30 18.40 
Sandberg bluegraaa '1' T 0.79 7.10 0.79 7.10 
lleedlelf,ar aedge 1.66 &;-80 0~ 15.00 o.~ 8.68 1.90 ig~~ o.~ 0.20 1.s1 1f>.2J 

Total ... 
100.00 100.00 . ~-63 1'5.93' 100.00 . 6.A l .txj 5 . 9•. 8. ' 

July l Blue gJ"I.III. 3.60 46.91 4.10 59.94 6.14 41.39 3.68 64.90 15.77 82.26 .70 50.48 
Weetern wheatgraaa 1.2, 17.13 4.s, 32.50 1.90 9.91 2.66 19.cr, 
NeedJ. •arxi•thread 2.2, 2'1 ·':il 0.13 0.70 1.17 lL.18 
Sandberg bluegraH o.sa 0.55 o.ae 0.55 
Needleleat .. dge 1.57 19.34 O.(J'f 13.43 o.,c; 3.96 1.79 31.50 1.23 17.06 
Forbs o.; 6.1z 0.2_<! 1~·'-° 6.~z 4.00 0.20 3-; l.'7 z.1~. la!!£ 6.66 

Total a.o 100.00 7.20 100.00 ih.l!j 100·.oa 5.e, 100; 19'.r( 100.00 ·ro."9§ 

July 15 Blue gram,. 3.90 49.58 5.67 47.49 4.s7 lJ,3.43 5.'9 59.ao 21.00 88.50 u.21 'J7 .76 
• ,tern wheat gl'tlae 3.63 30.45 4.33 ~8.62 2.50 10.5, 3-49 26.53 

Needle-e.nd•thread 2.~ 0.87 0.90 1.01 14.es 
Green needle grau 0.(1'{ 0.07 0.05 
Jeedleleat eedge 1.20 1.13 9.50 4.43 0.93 9.63 
Forb1 0.4 1.50 12. 11.88 1. 10.2 

Total 7. • 93 100 • 100.00 12. 2 



17 ( ont ) 

192!! 1222 1960 1261 
ritiii o Time Yield ot Per Cent Yield of Per Cent t Per Ce hr C. 

Plo ciee eoie • Yit ld. ot oiea- ield. or 1 of Yi 14 or 
g • Pl t gra Plot !Plot le 

• 1 7.a, 71.38 4.70 56. 5 2. 26.04 .85 99.20 25.19 91.05 .74 6o.90 
••tern wheat raN 1.63 19.76 2 7 22.22 o. .25 .(ff 15.07 
edl • d-thre d 1.0 10.10 2.02 18 0 1.5 .15 

Andberg blue raae 0.09 o. 1 0.09 o. 1 
Pn.irie Jwwgra1a o. 1.20 

edle leat eedge 1.6o 1.0 11. 
orb• 0.23 1.21 
Total 9. 

Au• 15 lue raa •30 56 8.0 76. .SQ .21 .oo 22.1 7 • 10.24 .72 
••tem wheat rue '1' T 0.63 6.o 1.37 4. 1;. 4 10. 

ed.1- -and-thread 2.03 25.37 . 1.00 1.51 l .50 l • 
andberg blue ru, o. 2.95 2.95 

Prairie Junegra a 1.00 1.00 
eedleleat •d 1.27 11.34. 0.67 .,5 o.LP. 1:,. 0 1.7 8 
orba . o.z7 6.ez 1.17 11.11 0.87 o.; 1.~ otal 11.17 100.00 10.50 100.00 12. 61 ioi5. ... 

Sept. 1 Blue gra 7.37 ~.,, 7.1') 89.88 4- .10 7.1, 79.81 17. l 
e.tern wheatgre.H 'l' ,.. 1.6, 21.21 0.23 2.54 3.07 

W..dle-and-thread 2.73 .10 T 0.61 .87 
dberg bluegraae 

edll 1-af sed • 
orbe 
Total 

Sept. 15 Blue g 5.33 78.0 20.23 
eatern wheatgra • 4. 7 s dberg lu g •• o. 7 2.44 
• dloleaf aed 1.,0 19. 

Threadleat d 0 

or • 
rot l 
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APP~NDIX TABU: 18. I.EA A ~'l'ALIC lGffl' 0 C " 1 D PLOT xv XC (1 58-1~) 

12~ 12:i2. 1960 1!!~ A • ...... 
Tm Aff. Aw. To•l Aw. Aw. Total A • Aw. ,,. . Total teat o. 
Plo Speoiea Leaf Stalk No. of Leat Stalk o. ot Leaf o. or Leaf talk o. or ht-oa t 

ht-an ht- talk•a ht-cm )rt-- talka• ht• talka .. ht-am ht a 5-)'llar talk• 

Western 'Wh.eatgraae 13.00 55 13.00 55 5.0 
lue grama 4.a3 4.e, 
eed1-leaf sedge e.oo 6.00 

t eatern wheatgraas 13.30 62 17.&, 180 14.00 l.1~99 511 170.3 
Blue gre.ma 4.00 5.17 4.,, 4-~ 

edleleaf' eed a.33 9.67 6.33 .11 

eatern 1rheatgraaa 15.30 111 24.oo 193 ~.30 l 24.00 21. 5 171., 
Blue gram.a 8.00 6.llf a.70 4.67 7.01 
Sandberg bluegra.ee 6.00 22.00 6.00 22.00 
Need le hta t •• dge 8.67 a.oo 10.30 10.00 9.24 

e1t.rn wheat 1"8.ea 13.30 105 22.:,0 11, 24.00 164 25.30 94 ~5.00 . .33 3 23.99 36.' lO l .o 
Dlue ~- 5.00 9.33 e.oo 9.70 8.'3 a.err 
"and.berg bluegraaa 6.00 6.oo 
eedleleaf Hd,.. 6.67 10.00 10.,, 13.50 10.00 1 .oo .ro 13.50 

July l atern wheatgraa 19.30 111 21.33 175 26.33 40.30 165 25 •. O 2 .oo 95 -~, .oo 25.92 40.4, 8 171.4 
ue gNm& 6.00 10.e, 8.87 .oo 10.00 7 

berg 'bluegraea 5.67 31.00 5.07 31 .00 
llaar ee4ge 7.00 10.00 8.00 7.00 7.70 12.00 6.94 17.00 

July 15 tern wheatgraae 21.,0 144 19.33 123 2 ' .oo 55. ?'l) 166 24.30 .33 .(ff 2 2 .05 1 .o 
gre. .67 10.;B 10.67 9.70 15.00 11.00 30.00 9. 22.50 

berg blue,;raaa 
leleaf ae4ge 7.33 7.67 10.00 11.33 9.70 l t!7 • 7 11.33 



APf' XX TA 18 (Cutia cl) 

12~ 12~. 1960 l~l Total 
.Aw• Aw. fo&r· Aw. Aw. 'ro&i i.w. Aw. !oial . .... w. Total Ho. 

Speoiee t.a.f talk No. or teat Stal le o. or Leaf talk Bo. of Liar talk Ito. ot af ot ot 
ht•om ht-• Ota lka a ht-om. ht-om ~,talba ht-0111 ht-oa lka• ht ht-ca talta& ht-am. talka 

• awrn whea.t gl'k•• 22.,0 146 20.33 103 27.33 lU) 23.00 96 30.00 54.67 2 .19 54.67 1flf 153.4 
Blue gn.ma 7.00 7.67 8.67 7.30 10.67 12.00 .26 .oo 
Sandberg bluegraae 6.oo 30.00 7.00 6.50 30.00 
Needleleat aedge 7.33 7.67 7 • .,., 21.00 7.,0 10.00 7.93 21.00 
Green needle gra.11 25.00 25.00 

g. 15 e at•rn wheatgraes 20.89 156 19.67 118 2 ·'3 40.50 179 20.30 111 41.67 .(;/ 2 .17 5 • 73.4 
Blue gnm. 6.33 20.00 9.00 9.67 6.oo 7.30 18.00 12.00 16.00 • b 15.00 
.. andberg bluegra s 
eedleleai' eedge 7.00 7 •3} 11.00 7.ffr n.oo 6.30 10.3; 7.73 11.00 

ept. l eatern wheatgra1s 23.00 164 19.67 13 26.33 52.50 177 18.30 91 41.,, 59.00 2 .12 55.75 854 170.6 
lue grllffllll 6.oo 20.00 8.33 12 .oo 6.70 17.30 14.00 .oo 9.4 22.4, 
andberc bluegn.aa 5.00 4.00 24.00 4.50 24.00 

Needle leaf •d.ge 7.33 8.fJT 13.00 11.67 19.00 7.00 13.00 9.' 16.00 

15 eetern wheatgra.e• 20.00 178 40.'3 58.67 30.17 56 .t:f/ ) 2,0.0 
Blue gre.Dl& a.35 14.00 35.00 11 .16 5.00 
andberi bluegra•e 6.00 ~.oo 6. 42.00 

'.Needleleat sedge 8.33 .t>7 .50 

e.Total number ot stalks in three l•tt .2 plota. 



APPEm>IX TABIE 19. AVEFAGE YIEU> or .,l' cn-:s r · i,r .2 AHO P R t: CO O ITIO 0 

Time 
Plot 

Ma.y 1 

May 15 

June l 

Speci 

eatern wheatgraas 
Blue gra.ma 
e dleleaf sedge 

Forbs 
Totnl 

ieatern wheatgrau 
Blue gram 

ed.leleaf isedge 
Forbs 

otal 

eatern wheatgre.a 
BlUPJ grama 
tleedleleaf aed 
• andbe:r blue ra.aa 
Forbs 

Tot 1 

June 15 eetern eatg ea 
Blue ra. 
Sa.ndberc bluegraaa 
lieedleleat' sedge 
Forbs 

Tot l 

July 1 ,eet.ern wheatgr .. 
Blue gra.ma 
Sandberg bluegre.se 
Need le leaf aed 
F'orba 

Tot l 

July 15 eetern 1'heatg ea 
tllue re.ma 
Needle leaf 1edge 
Forbs 

Total 

. 19$3 
Yie Tu or Per Cent 
Speo1 a- Yield of 

gram Plot 

1.70 . 
1.40 
1.20 . 
o.ao 
5.16 

1.90 . 
0.90 
o.ao 
0.50 

4.Io 

2.6o 
1.80 

1.50 
0. 20 

.10 

4.10 
3.00 

0.90 
0.08 H.3 
5.70 
2.90 
1.~o 
0.10 
o. 

32.ao 
20.30 
23.00 
&fi.80 1-.00 

46.,o 
21.10 
19.50 
~-00 . .oiS 

52.ao ,,.oo 
11.ro 
0.40 

·100.00 

56.70 
~.30 
3 .30 
0.70 

oo.o 

199') 
Yield or Per Cent Yiel 
Specie - Yield of 
gr • Plot 

2.30 
2.00 
0.90 

· a .r;o 
4.20 
3.00 
0.20 

I I 

52.10 
37-40 

100.00 

56.80 
l,o. o 
2.70 

2.ro 
o. 

~.10 
14.50 
0.70 

15.10 
5.zo 

100.00 

.80 

.90 
13. O 
4.40 

00.00 

CLIP D PLOT l 

1961 
Yield otPer <;em; 

0.10 
0.10 
L. 
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