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Table 1 #aY%aw .

Dates of sowing and harvest and number of ‘days between treatment combinations

Bet She'an Farm IXo-N>3 nypa 1M '
1961/62 Eay . 1960/61 |58¢ |a.l®
Kpwnr y1000) ﬂ?"i'm AL é?gm gg (7°7%my 732°0) nyrTnTyIn é ?g ; ?g 'E‘
j s U0 ~
10/11720/105/10120/918/9 ;ﬁ/% '3;3 10/t1125/10110/10125/9115/9 E’Zg\,% E’§ :E_
155 { 176 | 191 207|219 15/4.| 158 | 174 | 189 | 204| 24| | 1T/4] ¥
173 | 194 | 200] 225|237 1® 3/5 1 178 1 194 | 209 | 2201 234/ 7/51 3
197 | 218 | 233] 249{261] 2% [21/5 {194 [ 210 | 225 | 236 250 sl s
212 | 253 | 248l 26alovl 15 l11/e [ 217 V233 | 248 | 259) 2731 2% | 15/6]
207 | 248 | 263, 2190201, 15 {2676 | 232 | 248 | 265 | 274| 288] 2 | 30/6]
21 | 262 | 27| 293[305| " |1o/7 | aus | 259 | o | 2es| 29| ' | /7
Gilat Farm nbea 1IN

1961762 FRTal op 1960/61 BRTa|a bk
Fvwmrmmo) aYYITH 2RI E .‘3:‘3'3 ‘L".‘E (929sny 710%0) Aycarn v ’EE@,E Ei i
Dates of soning | " Pop pBl _ Dates of soring L PE.lg, B2

v I wlorl ol |88 fel v [ wimmfal | El-8I;
5/1119/10010/10]18/9]5/9] & 8. | =8 110/11{20/10[10/10[25/9]12/9 %_52 el
158 | 178! 187 209|222 o 17/4 1173 | 194 | 204 | 219} 229} 2'0 2/5 1 &
180 | 200f 209y 231{244| 7/5 | 193 | 214 | 224 | 239] 249] 22/5 | a
215 | 235] 244] 266l219] P l11/6 | 213 | 234 | 204 | 259) 269] %0 [11/6 | a
242 | 262| 271 293\306] | 117/7 | 235 | 256 | 266 | 281) 29t 2 137
| | . 256 | 277 | 287 | 302! 312 ' o | a

.:»iig““'
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Table 2 nYam

(¥ 193 ,m3w 2109 mywa (81°/28"0/ %xp) noaran navapn e

Daily mean solar radiation in cal.cm=2day-l and hours of sunshine®) .

Year | - 1961/62 ' 1960/61 Mwn

- to1vy p"wlnTiann oinn 9315» g1*% p"o n115nn oInn ‘yxibn_ wTIng
Monthf V§§3ﬁ°f range meﬁn H%Sd?f‘ range~. mean

: -tlonygay L day =1 | -~ )
Sept. | 9.09 | (583-329) | 520 { 9.95 | (609-452) | 563 ! vamumo|
Oct. 1 8.80 (521-279) | 417 9.39 (530-241) ‘448' T210p IR
Nov. 8.00  (498-131) 1 320 1 7.65 | (312-149) | 299 { 23m3%3
Dec. 5.70 | (340-179) | 243 5.91 (318-59) | 249 | =apx
Jan., 5.70 | (397-118) | 258 5.61 (382-37) | 249 | w2
Feb, | 6,00 | (474-90) | 331 | 5.66 | (507-117) | 311 | awanas
March 6.60 | (587-105) | 446 7.52 y (550-208) | 435 R
April | 9.00 | (691-467) | 575 | 9.39 | (710-404) | 594 | Yo-ox
May 11.40 | (720-516) | 659 | 10.22 | (741-353) | 628 *xb|
June 12,40 | (796-724) | 762 | 11,96 | (727-638) | 687 370
July 12.70 | (829-680) | 754 | 11.83 | (757-633) | 682 | % |

Aug, J 11.60 | (716-473) | 645 | 10.97 | (643-523) | 604.| woraix

B2 n>9pr1 MIn"1n o Yy = f9Manhi Twp L0319 17IRuDR MYwon Yo DY ¥
AR A0
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Table 3 mbaw
,7xm-hv: nypa NIIN LB 3P RIDKRY AP 2TyI0a ('i/z"p) o2 T1pIpY B2%y Y2
(% 1961/62-1 1960/61
Yleld of leaves and tops (kg/du), Bet She'an Farm
1960/61 and 1961/62 *)

IT’B npoIN| - 21y InY yxINd ng’{:ﬁ ’1y1n‘75n5o 71n~o|

A n’51§vx. 707K o Dateé of séwing ? q::f;:

|Diff. bet. Mean for dates | - SRR —Dates o

| means of harvest Vv ¢ IV | III II I harvest

| . o - 1960/61 '

(V-Iv) (III-1) | 723 5800 | 7166] 6563] 5510| 4771] 4987 a x
(1-1v) (V-111) 5087 | 64351 5570[ 5601| 3911( 3917 b a
(1<) | 225 | ogm | 3e21] 31931 2900 2523| 22301 e a
(v) | '8 - 1694 - | 1605 1467] 2060{ 1679] 1659{ d =
(1-v) . % 72 | 627 571| 678 967| 1015| e =

N — : —

(v_Iv)(IV;I) o | (3037) - 3811 3473 3368 2770 2762] “WIA?

- (V-III)(Iv-I) | | "Mean

i 1961/62

(D)) () 1 446 | 1197 s056] 5712] 4047] 3220] @
(II-I;Iv)(v;iII)_ o7 3375 3766| 3393 3984| 2994| 2737| b a
(-v)(v) |- 1430 1945 2560; 1890{ 1965 17371 1550|. ¢ a
v | 8% 1115 1264| 1008] 1213 1149 940| 4 =
(1-v) 01 108 107} 1123] 1113] o73] 1143l e 4
(1-v) 2 1110 923] 1056 1277| 1132| 1153] £

o o | 210

(1) (11)(v-1v) (111) 2179 2297 2254 2546 2005 1791, ;;f;?:

I ' ]

*NIT07 MIva jnana (P =0. 05) D*pRaId *NY3 073103 07AND L,B°11pAY D2IR102 DOKIIEN O HODY *
. # The numbers in pareéntheses. and the lines connect. the:data with nonsig. differences:
between means according to Duncan's multiple range test. S

.
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- ” Table 4 15:n

(% 1960/61 nY*3 NN 3E°3w 310°%Y ayrar cpana (T1/a%p ) B TIpTPY DOYY Yo
Yield of leaves and’ tops kg/ﬁu) at different dates of sowing and harvest,
| Gilat, 1960/61 o

s1910b yxon|  (q2ammy 710%0) 9Y0%KR - TV ID Ay> A sy
ayrara - . . Dates of harvest . (1v3:¥;7‘§;°)
 Mean 24/7-1|8/7-a{11/6-1{22/5-2]2/5-2 Sowing
)  (wa)l 1900 1090 | 1778) 1712 | 2405 ) 2515] 15/9 -~ I
e (nzz)(;-n) 2176 | 847 | 1565, 1634 | 3080 | 3754] 25/9 - 'II
: -7 ' -
[(v=) (7=2)(2) 2384 1780 1 1468 1777 | 2821 | 5074] 10/10 - III
| (=1)(a-3) 2648 873 | 1157; 2010 | 4103 4 5100{ 20/10 - ~ IV
(=7 (2)(a) 2775 861 | 14187 1669 | 3745 ; 6183 10/11 - v
. 10
‘ o (en(a)(a). 2633 . 890 1477 1760 5231 4525) ’wy;?:’iann
(1) (I)(II-V) (v-1) (V-1) (v-I) (V-I) %%Iv} Hean

# In this and the following tables, the numbers and letters ,3 mhava AR AR X
_in parentheses connect data with non51gn1flcant differen-: :
ces at P = 0.05 according to the multlple range test of Duncan.

Table 5 n%aw

(% 1961/62 ,n%22 n1Im 300310 7100% ay°ar suyima ,(71/2") oo 1ppy movy Hias
Yield of leaves and tops at Gilat, 1961/62

*IYIDY YXI12D (729%n1 710°0) R10°KR ST9in *I¥In 7Inr0g
AL Dates of harvest - n?ﬁ???m
- Mean : P ! Dates of
R ! | _ 17/7-1| 11/6=1] 1/5-2] 17/4~x| - sowing ..
(v,7,3)(x) 2170 1258 | 1384 | 2140 | 3969 I
(1-7)(3,x8) 2862 1229 | 1764 | 4052 | 4403 I
Oy (3) () 3204 1249 | 1638 |. 4055 | 5875 esd
(v, 7)(a,x) 3435 |- 1083 1 20041 5055 | 5597 | v
(1,1)(a,%)] 3352 | 1263 | 1509 | 4869 | 5768 B
| ()(N()(x) 3009 - 1216 - 1660 4034 5125 | sayanb yxivn
) ' (V-1 (1) (v-1) ~ (v-1) (IX11-v) (v-I) 510787
- | | ‘ | Mean

# See footnote to'Tablé'3 . .3 avava aayn R ¥ .
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Table

6 nbaw

"3

Two-year average yield of beets (kg/du) Bet She'an 1960/61 and 1961/62

YIyInY Y3180 nyran 1795D‘71Dso *Ty10 710%0
7107 R . CRLAE T
Moo Dates of Sowing | Dates of
v]iwjmjix| 1 harv.
(V)(IV)(III—I) 4958  |3788|4575|5275|5454|5698]  a-x
( v)( 1Iv-1) 6494  |5475]6385]6824]6745| 7039 b-2
(v)( 1v-1I) 6793  |6023|6861|7347|7218| 6517 c=2
( v)( 1v-1) 7267  |6500|7048| 7705|7724 ] 7354 d-+
( v)( Iv-1) 7201 |6435|T112|7733|7317|7408]  e-n
( v){ v-1) 7076 |6152]7029{7543|7442[T214]  £-1
: . [ I 1 ] I
B ” 1 { 1
()()(1;10)(15;1II) | 6715 1572916502}7071|6983f6872 ’”nyilnnl
B I l 1
' (i)(n)(T)yh,w 7, 1) 7,7) {7,1) | tean
SRR NI R e
| (a)] (n)k;,1)| (1)| (n)
| I (b )1 ()1 (2) s, )] I
I I I | )] & I
- Table n2an

1960/61 ,hY%*a MM 30%3IL HIDOKY APV °IPIN (“%/a"p) nswitox *H130

' Yield of beets (kg/du), Gilat, 1960/61

(q9°9%n1 712°0) 910087, WD

{2190y ysion HYOaT STIYIn
Ayt Dates of harvest (T’R“’ 7‘”’°)
' . : Dates of
Mean so
24/7-nl 3/7-1{ 11/6=3} 22/5-a| 2/5-x wing
6870 7581 | 7300 | 7331 | 6254 ] 5385 | 45/9 -1
6870 6974 | 062 | 7256 17115 | 5940 25/9 - II
7323 8143 | 7466 | 8176 | 6725 | 6105 | 10/10 - III
7212 8113 | 7033 | 7879 | 741% | 5622 | 20/10 - IV
| 6308 6800 | 7047 | 6610 | 6375 | 4861 | 10/11 - ¥
,2) (&) : ' - - i o .0y 9YIoD
(e 6902 7522 | T182 | 7450 | , ; 10K
(n Mean
(Iv- ' VT '
(-0 Twn | w0l o | o0 |({FY
(IV,II,I)| [
. ) rII‘I
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Table 8 nbvav

1961/62 sN%73 NN 50732 RI0ORY APIIT 1Y Ing ('1/;“p),n’w11wx *Yi3
Yield of beets (kg/du), Gilat, 1961/62

L1y1nb yx o0l (92980 712°0) g0okn svyan] OYOITA v

M ny&:;; . Dates of harvest _(1’j§:;e;1§;°)
_ _17/7=9111/6-3] 7/5-a[15/4-x sowing

(1)(2)(3)(x)| 6807 8419 | 7086| 6432 | 5293 . 5/9 - I

(DR)G)(E)] 7437 8e66 | 8203 7285 | 5305- 18/9 - II

(1-2)(3)(x)| 6899 8140 | 8211| 6397 | 4847 | 10/10 - III

, (+-2)(a-3)(x)! 6427 7553 | 7025! 6651 | 4479 19/10 - IV
(v)(a-3)(x)| - 5167 7300 | 5220] 4632 | 3518 9o/t1 - V¥

(V)| 6547 | eoss | 71ag] 6279 | 4706 | TV R

| , ’ ‘Mean -
| | (111-1) | | |
(i) [(v-1) W(zv-D) ((ov-p) f(v-r)] 1.
P Tl T w -

i

FE—

»2770R No¥npn INRY ,2%3RN TPTIN2 DYVITORD Y13°a nﬁs;: hadn nYapnn ,0%°%pa a3zp%  TIxvia

» 290730 n1uipn *3w3 NIYapnn- 1%R NIpoIn .,0773190%37 07BI0°KRA NOIPN O o232 NOwDI A3IR KO D DR
niiyaw nya na ,’11’:'11-: RUwh avId 1960/61 NY31y2 I013IYA CNEd T30 TYIDA IROWY DIPYAD R

> Ak = NY°a31 ,931°3 26-% Y R2wN YIAD (R-N°3 NIIN2 AMIRD oM B3%13°3 127590 nowna 1961/62
 Yeanmn TIRIPI YAV L0OWIWRA D130 YR 792200 70T quba ,0°300 Yhw 1°3 30N .°91°a 17-Y Ty

o712 NV nvmaa 1°a 1a 1960/61 nxw:w$ »?10%37 N11IY °Nwaw DITHRDYDIRDT NITILRIDIDA 0?10

(1 999% x7) (2" 41.0) 1961/62 niwya ~wxn (3"» 44.7) Anyv> Am132 N1231%0pY ARaMY ,AIIYR MY

IRP=NY2 NMIIN2R 90D AYA3 GHI0ORI TIPIDY AYIITH °IYID 72 OYaApIw hpnaInn 1°Ynian nyoson

1722 BYAMIRDA BPDIDORI IR LAY?ATI A2TPN YD 0y nUYIaS NIASTY (15/4) 7IDRINT §I0°KR2 nhapna
DOPIIOR 2913° ,099pDI Y92 L3930 NSWIBMN AYIITAR L7°°%% WY .NYWOLDAY 993pR AP°aTa 0Y91a°h
1960/61—: 1hapny xéwn 9?15’ +DIDIT DIRIN VP2PNI NYTA NVIND LMY NIDTRIBN DIYSATAD 09317
(nvs3) 293-1 (7xo-n>a) 263 anxb - 1961/62 natyan ;217172 °p> (7wo-nva) 248-1 (nYs3) 244 =nxy

2217%2 20
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“Table 9 ahap

TRO-NY2 NYPR MR 3MI09RY Ayear o (%) 23107 navann

Two-year average of sugar percentage in beets at Bet She'an

YIYIDY yXInd

Dates of sowing ayrarn "IYIn 7I12%0 [MORATIPID 710°0
° .
n10° KT . : Dates of harvest
Mean
1) I III II I
1960/61
13.33 11.60 | 13.37 | 13,40 | 14.25 | 14.05 | e~y
12.20 11.60 | 12,05 | 12.30 | 12.95 | 12.10 b= 3
14.30 14.35 } 14.55 | 14,55 | 14,90 | 15.70 c=3
14.80 14.85 1 14.55 | 14.65 | 15,55 | 14.40 d-*
15.32 13.97 | 15.30 } 15.15 1 15,60 | 16.60 e<hn
14.85 14.90 | 14.50 | 15,20 | 14.95 | 14.70 -
| : ' ) | "Iy ID? yRIOD
14,22 13.60 | 14.05 | 14.20 { 14.70 | 14.60 Y'Y aTh
| ‘Mean .
1961/62
15,40 15.00 | 15.20 | 16.20 | 16.20 | 16.20 a-x
15.62 13.90 | 15,00 | 17.40 } 16.60 | 15.20 b-2
16.17 14.50 } 16.20 | -17.20 16.30 | 16.50 C-2
15.88 16,00 | 15,70 | 15.70 ! 16.00 | 15.80 d-
15.68 15.50 } 15.30 | 16,00 } 15.70 | 15,90 e=n
15.37 16.10 | 15.40 | 14.70 | 15.20 | 15.30 f-1
*yInY prion
15.69 14,90 | 15.50 | 16.20 | 16.00 | 15.80 nveITH
Mean
Two year mean TNIY=-14 yx{un
14.37 | 12.32 | 14.31 | 14.80 | 15.25 | 15.15 amx
13.91 12.76 | 13.47 | 14.87 | 14.77 | 13.91 b~ 2
15.48 14.45 | 15.37 | 15.90 | 15.60 | 15.48  c=2
15.34 15.45 | 15.15 | 15.17 | 15.80 | 15,34 d-"
15.50 14.74 | 15.32 | 15.55 | 15.65 | 15.50 e~
15. 11 15.52 | 14.95 | 14.97 | 15.10 | 15.11 fu
f§t ‘ *9y10% 290 yxInd
f(v IV) 14.95 14.21 14,75 | 15.21 15,36 | 15.21 m93 T
| (zv-1) - Mean
| (“1-2)(2)(x)
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Table 10 _n%3v

1960/61 ,nv*a nyina (%) 23100 navann -
Sugar percentage in beets at Gilat, 1960/61

YOI TYInY yxInn ‘(b’:’wam 71D’D) NI0ORT SIYIN AR ERE AT
Mean Dates of harvest (a>22mn1_j10%0)
. , ' Dates of
24/7-n| 3/7-1{11/6-3122/5-3] 2/5-x sowing
15.69 13.85( 15.20({15.87 |16.25 |17.25 15/9 - I
15.98 14.35] 15.35117.95 116.90 |16.85 25/9 - 1I
. 16.06 15.10| 15.90[16.47 [16.72 |15.93 10/10~ III
15.76 14.75) 16.25116.30 115.55 115.96 |  20/10- IV
15,57 14.12] 14.95{16.45 15,97 [16.37 10/11- v
‘ - - | *7y10Y  yeion
(a)(732) (a-x) 15.87 14.44) 15.53116.61 116.08 116.47 2107 K7
Mean
(V1)

Table 11 nYhaw

1961/62 ,N772 NIYA $0°37% HIDORY AYPIIT 2IYINa (%) 12107 n3ionn

Sugar percentage in beets at Gilat, 1961/62

aYITATA YIYIDY YRIoD

ALY

*TvIn

ay29Ta Yy I

Mean Dates of harvest (1?1&p1_}1u»o)

- Dates of

| | 17/7-1)11/6-3] 7/5-3]15/4-x sowing
(1-3)(2-x) 16.69 | 17.67| 18.35| 15.77| 14.95! 5/9 - I
(7-2)(a-x) 16.80 | 17.33} 18.07} 16.72! 15.09] 18/9 - II
(v-2) (x) 16.56 | 18.17| 17.02| 16.67| 14.370 10/10 - III
(9-2)(2-8) 16.61 | 18.60} 17.771 15.95| 14.12| 19/10 - IV
(1-2)(x) 17.52 |.18.70| 18.50] 16.75] 16,12}  9/11 - V
, 2P Iy YXIOD

.(1-;)(:)(x) 16.84 | 18.10f 17.94} 16.37| 14.93 g

Mean
V-I (v-1)

e RPN
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Table

12 nbvav

(5 71°2) 719mxn 10080

pxe-nvaa (“3/2"p) YH1o> 9310 H13* Yv 0°°niv-17 0Y3IN)

Two-year mean of yield of sugar (kg/du) Bet She'an

1°3 o'wwn | yxion| : N 110°0 |
DIDIDIR: | 2191DY Dates of sowing YT °TYID 110°0 >y12]
“1/a"pa  |g10%%n - T 10087
Diff. .. H M ! ! , ates
be tween ' ean v IV IIT II I of
harvests i harvest]
R (V) (zv) (113-1) 75 721 | 459 651 775 863 856 | a-x
() (1v)(111-1) +151 8% | 685 842 1005 9% | 952 | b-a
“(v)( 1v-1) N 65 1047 865 1045 - 1152 1122 1051 c-2
(V-1v) (11I-I) o 1112 | 1003 1065 1164 1221 1196 | d=1
(v-1v)(11I-1) | 1112 942 1093 1183 1143 | 1196 | en
(v) (zv) (11I-1) - 51 1061 955 | 1048 1097 1124 1082 | £
‘ ' yeion
992 817 958 1062 | 1078 | 1041 vy |
: l | ny>ar |
Mean
("’n) (1’“’7) (197‘7791) (197'97’-1) ("9"9'7’.3) (1"3)(")
(1,1 Gyt - ()G ()G) (R)(2)! (x)(a)
(x)(2)] (€)1
-Table 13 a%amo

1960/61 n%va nawna (71/a"p) Hvi15 >0 Hias
Yield of sugar (kg/du), Gilat, 1960/61

*1y12Y Y310 (929%n1  712°0) Mr0°Ka vyl WA s
107K Dates of harvest (327mn1 71070)
| . | — . | Dates of
l can 24/7-a| 3/7-1{11/6-1 22/5—:‘2/5—& - sowing
g 1064 | 1051 | 1084 | 1161 | 1097 | 926 15/9 - I |
1118 998 | 1082 ! 1307 | 1205 { 9991 25/9 - 1I
1172 1226 | 1186 ! 1347 | 1126 | 972 10/10 - III
1133 1194 | 1144 | 1283 | 1127 | 914) 20/10 - 1
982 954 1 1050 ! 1090 | 1016 | 7981 10/11 - ¥
_ _ _ ' 29y10% yRIon
(2,7,2)(2) 1090 1085 | 1109 { 1238 | 1100 | 922 107%7
(&) Mean
(viig %% D (v-1)| (v-1)| (v-1)| (v-1)|(V-I) |
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vy yximn (927%n1 719%0) mi0oRn dTvap | PUITA CT9ID
, yrara Dates of harvest (729%m1 712%0)
Mean . ‘ . | Dates of
| 17/7-9\11/6-a{  7/5-2 |15/4-x|  sowing
1152 1484 | 1299 1014 794 5/9 - I
1228 1532 | 1472 1225 814 | 18/9 - 1II
1123 | 1473 | 1383 1060 | 695 | 10/10- III
| | 1060 4 tas3 1244 1059 635 | 19/10- IV
| | 894 1363 | 954 715 | 568 9/1- V|
(1)) (k)| . ' | sy Iny yrion
.)§1g( ) 1115 1460 | 1271 | 1026 701 o
Mean .
=D ey | (I @v-D) )
VoI V-I)
(V) _-) (V) v, v, Lol

n>x1231°0%n abwan

,7D2%pa ,a%nha j0%31wn avrTan ’:bb 1wn$ TTONR M3'R pYON Y79-5Y 0YoRYINORT Yw DhdMX
,(18) 12123 77DRIDOD Sw 0YOYRPOLDIR-DN DORINAT  7PAN PYAI 03T NITIOY Yp nyoimd
71T°R2 W wd ,nRYD n1nnpnn5 ny*an p>%yn ndIpowd .(B2%y) naxy» nppra nv¥cy ©a1v ©r3IoD
,D292°9PK H1792 DM Yw 0%I0 517%% 0°2pYs1 DOLRYIDIORA 77321 D2ITAT NITIOM I 0URND
910K ALAT TIRAT 'RIND AYIOND NA2AID 1:io nvrax . ('17wR) NI2IR Nppc7 NI noxn RO

Ay

+R7203 131180

ponY weR- ,010 Yw RIET 91Y7p1 ATLRILOLA ,wHER NI Yw 89D 0°N1YYEI NIThad
99781 Hroxn (3-1 Yo T ayoaTaD (%) :n1pipn *nwb 1°noE nY° T phoR bw HI1TPan RA1Y NN
2n"05 bxp 448-243) NYN?119-NN O993 08 wowil hiavap bm RREAL-HENAh B RS R B R RY L i) 191pn:
,ART n2IYY ,1v9:mw nppna .pyon bw 112”1 195 11wRa Yeaann oMan xon 10 vy (0 o
. 73XDM-1TA 10NN TNYOY BINNIY (- u1b 2»"67 “Yrp 762-594) *n*117-%y 11y°wa R>7 wOVA NS
+92107 NIPAR Yy YUDOLT *IPOYR BINAN AR ATIDKIDOLA RIBII 0271370 B3I ,PR0A 9133 022D

TyY2w HIDIPN-NN PNwa N3 7°RARY JRY3Y RO AR ATYOR 73R pHon nYrTaa 7°%3wd ADIpnRn ,0VIR



-23 -

LRI ﬂynuﬁﬁ jvn'n’xxbzsn1pn n11p:$ —'1:’~1w y231° w11n~n’xnn$‘n’xnn: Yn 7m°17°3 napoon
MBIpRA NN . INyDE n1xx1n1 n1~bxn*o:un1 n1ﬂ1nuwnnn1 n272 12 11 waxn niv7a1 %% mispna nn
1’bﬂn: 1*:&::&»0: = nv%30m neIpnny ,1:10 nﬁ'zxn n:*vsxnn 137 n’xnnb PIRT 7’:m 131087

- AR3AD =8 CILIR L n15w5nmﬂw BUERRE .n*~bw:nuu1w n’:vbﬂnw n1’p umb AR D0 Yo avevTy A
1s1pn1 nna 1115y1 bw Y310 11y’w n11anw1 °3 ,71%13°, ,n11byn 5w uyn: nnYein anioan Sv

.(1) B w1IORAD 12107 Lo 1”511 DR N9°237 4R ,0°Y%Y nwbnn nw:ww 2q9-by L0 300

»91y°p) *21%173 %137 Yp 02apIaN 13 DT 13 Ypi ,ORYPN DIDW RIDI L,1°pYN Y3 Yy ,phod
~ °vav3 3w v (n3pn w230) MR 3337wy pa $(12) (“92v ,oopar ,0°wyawR) 2%a% viavy (13 nypon
q%1°20 wacn wIna Yho 11n: MARD WI0N Yo 1My e MIpoxpo °HO%D V3™ 13D 10 Yy yUaan

.phon bw n°a1v1voonn nbwann nToab ’J1wxw 210D 1Jp: oDY? ,nnxw 7Yy

71¥°°7 NIp LOYIMR 07710732 IPIPIV BONIYUY 05 LYy awIn Dw1wRAY 0°9Y3 LID DINA Ypwn
—115 a"p 12.6-6.10-Y 1¥231 ,210°37 NIDIPH 13w 1YAPNIW L,WA-IDIN YD NYYRDOIDIRDT NPNIIYR
no1z1x-’b1v n’w11n: (11) 733°va3 vapniv wnv1 MmN u1n’o:xn5 0*217p "YKR DTIWM .-1nnnvb
DY IR ( u1vb nb “q2 14) n23719°9xpa Yapniv DIDT0IRDY 131 . ( HonoY 115 ;"p_14.5—13.8)
-zub “qx 71-2 - o°vIipn Y1av °n Yy IWIND SYXRDIRDT XA WD TOP 7Y IR KRN IT OIn
by X°w 1T DAY L0777 DYIPNI LAYAPI 13°730%33 0 ,7”35 2IRM (10) v3%=-WIN -1u1v5

L, 0A%=01N -1 D1y “2py a1 26.0

ARTID ,0A°=121N Yr Y9197 MX°n a3 Y"I0 nIppnn Cnw 7°32 0°YTaN 1REA3 RY 130710733

My wa LNRT DDIYY L1973 10 YUYV DTIED LTOPTY 2%3RA vUNa MIYYA Yw NTINITORI ANIanNg nxbd

1IN 53-27 Yv DINNa YR VYR PI 3R AY?IAN npapna .(w:1on n1pn) w2’ Inaw 900

TNk 94.5 *79% 1My YOap L,NY3w0 A%27a0 DDIPRA LNXRT DpIYY AYCAvH yInY oxnaa ,Taba

.(15 ‘avam) nY2a3 TNk 88.8-1 jRw-n°aa

INTPAK YND DYTIP2 NRATIA DIAYEN w? Y1 L,°BXDON *YOYON Y13 DR 1D DDA N1vh
1¥3p? phon YT N WHRAY NOHRATLDIRT AYITAN DI IR AR LI1P1TIX DXIIDAY D2 INWIDA DIRINA

L0197 1207 NTAR YU DY InIDn DY

nen3iy A% nin

TYIDY TRY AYOITAD DITOAN DI W HRDOLHIRT ADWDI NITAT MWDK NYNIIY IDID NMAR NIv
‘NIVDRD OO0 9910 NMTARTNIYIWA 1T ID Y 1%%9pa’ LPYOn Yo noa121°0757 nhvanT hpIpna 0°%10n

* :
.00 0Y33-f10°K *IPIDY AYITH P I2 772 ODIOWHANNY OOwInw ,511’1 N3ty Yo acw aRYMIwH DA

LTAR QIDR TYINY MR AYIIT IINNDD IDYN = qwD *

JNIDOR *TPID ApdY TYY AR AY°IT PPINNAW j2TH = NIDwpNN K



- 24 -

(%) 12 00 My, Alauuuguw
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e 15 a%avw

1

‘9% a"p) w3 A -wIN Yw X7 NI

Bet She'an ' IRw-n>3 min

1100 |

Gilat nYsa nyn . 1
1961/62 — 196061 . 1961/67 T TY60/61 0
- “a nmapn R 09Ipn. ’ 2 mpIpn | X noipn a 99%pn R °81pN 3 anspn X AD1pN -
- Per. B Per. A. Per. B d Per. A | Per. B _ Per. A Per. B Per. A
| . : Dates
yow| win{yce| winnyewf win|nyew| winiyew) winjnyce| wwn]nysel winlhycel wan of
a9i1oa] was|aovon) waclaoton] wav|wovon| wac|{wmven| was|amion| waclaoson| ‘was|{asion| wastharvest
mcmmﬂ_‘ dry [Sugar] dry Sugar | dry iSugar{ dry iSugar | dry Suga dry iSugar{ dry |Sugar|{ dry |
"% "l pat-! % mat- |- % mat-! % mat-! % mat-! % ! mat-1 % mat-| % mat—
ter ter ter ter ter ter . ) ter ter
81.0[10.15| 46.8| 7.64| 66.0] 8.90|5.30 | 7.62| 75.2| 6.10| 50.0| 7.70| 94.4| 4.86| 46.8| 8.73} I
79.5110.701 45.8 m.mo_ 85.21 9.05|50.4 | 9.05| 78.8| 9.37| 50.3| 8.20 T74.6{10.807{ 46.1¢ 9.27|. HH_
g2.2)11.28) 36.5110.20] 79.0]11.90}45.3 l10.51] 72.5| 7.93! 43.0]10.30! &5.5!12.50! 36.3l10.24f 111
88.5[11.00] 36.2] 9.87| 75.7[12.13]44.6 [10.55] 77.0| 8.57| 38.1| 9.42| 84.1] 8.68| 33.0]11.38} IV "
88.8(10.68] 34.0[10.55 T7.7| 9.40[37.0 [12.47| 94.4[{10.60 30.1] 8.10| 97.5] 8.84| 27.1{12.60] V
. \ 4 »X10D
. : . : : : noIpny
?.m#.o 10.76] 40.0| 9.33{ 76.7110.28146.1 |10.04]| 79.6} 8.51 Am.u 8.74| 87.8} 9.14] 37.9 AOJ#A Period
‘ I ‘ - Mean
| [ _
L1 _




» -—1
nvea mama (7 nonvy

=25 =

Table

16 _nb%aw

"1:

79 a"p) nen3iyn, MATKA Nan

Seasonsl storage rate of sugar (kg.du~l day~l); Gilat

»1yny yxwnl - : (329%my7i000) nYG7KRT 2T¥ 1D g T T9IB
nyrarn . Dates .of harvest (929%n1 710%0)
Mean ‘ — Dates of
, | 24/7-n| 3/7-1|11/6-3[22/5-a 2/5-x| . sowing
| " 1960/61 o
3.89 | 3.38] 3.T3| 4.32) 4.41] 4.04) 15/9- I
4.28 5311 3.850 s5.060 4.731 4.56] 25/9 - II
4.32 4.27| 4.46] 5.53| 5.04} 4.77|  10/10- III
4.85 | 4.32{ 4.48{ 5.49] 5.25; 4.71{ . 20/10- IV
4.66 3.851 4.471 5.101 5.27 4-61| 10/11- ¥
» — " sqyany yun
(3)(3=x)(3,3)] 451 | 3.83| 4.20] 5.10] 4.88] 4.52]  nloaen
Mean
o (w-11)
(V,111,11,1)
‘ | 1961/62: '

11910y YXIOD

(929801 70°0) rooRN 2TyIn

ayeara W
(q>2xnt 7i2%0)

ayearn Dates of harvest e
Mean : Dates of
17/7-1]  11/6-3}  1/5-3|" 15/4-x sowing
4.31 4.87 | 4.66 4.16 | 3.58 5/9 - I
5.00 5.23 | 5,55 5,32 3,89 18/9 - 1II
4.98 | 5.44 | 5.68 5.07 | 3.72 10/10- III
4,95 ! 5.55 1 5.31 5.29 3,57 10/10- IV
4.42° 5.33 | 4.44 4,31 3.59 9/11- V
' 995 10% YLinn
(%) (7-2) 4.73 - 5.28 | 5.12 4.83 3,67 " gr008n
Mean
| (Iv 11)

Nk
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Two-year average of the seasonal storage rate of sugar (kg du~lday~l), Bet She'an

yx 10D (1’1351 7wn’b)vq1o5sﬁr'1y1n \ sayin |
th ALY Dates of harvest ‘ ) Al b
LR B _ —T— ' ' Dates of
| Mean. 10-11/751 30-26/6-1{15-11/6~ 23f27/5—; ' 7—3/5-: 17-15/4=81" 00 i ng
(1-x)| 3.98 3.61 4.14 4.04 4.12 | 4.04 3.97 8,15/9—14
%,2)(1-3)| 4.33 | 3.89 4.4 | 4.67 4.63 4.47 4.20 ,5049-11
(153)(§ _ 5/9
,1,3)(3=a)l 450 | 3007 1 4.5 4,61 | 5.05 | 4.8 4.08 ;’gﬂg-m
(1,%)(n1, %) (n | - .
(1,x)(n-3)| 4.35 | 4.09 4.38 { - 4.57 4.90 4.42 3,72 g%g-w
(‘9”)7’3) ‘ : o : . . .
y1,3)(7-2)] 3.99 |  3.95 4,12 4.68 4.38 3.76 2.95 |10/11- v
("",3)(’
(x)
(n,3)(9-2) | | - “yx1op
(%)} 4230 3.9 4,26 4.53 4.61 | 4.32 3,77 | *awmy
©onyeaTh
Mean
qv-11)]
i(v,1) |
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6,99 12,75 (10.75 | 9.45 | 0,55 | 1.45 20 "-7x 2
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1.69 | 3.39 { 1.00 | 1.48 | 1.56 ;| -1.00 23 "3 4
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Two-year average of "?urity"; Bet She'an
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- * - - ] . 9 ,1 1
(), 1) ()¢ q1§5§n
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T 1
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[0 gz 41 s 81.3] 83,5 83.5] 83.7 0o
, l Mean |
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Two-year average of soluble ash ratio, Bet She'an
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NIDIRA YIYID 7120

0 71000 ]

7107 KRN Dates of harvest ayoath
Mean 31 a "1. R Sowiggs
7.60 |8.65/6.85|7.18]5.91]7.42|6.35] I
6.64 18.1618.4816.9416.3016.22(5.74 I
6.72 |8.31|7.34]6.91]|5.64]|6.15|5.98] III
7,51 18.95(7.82{7.0916.45{7.9416.82] v
8.98 |9.16]9.40|8.60|7.23[10.38]9.15 v
S | v A 1Y YX 10D
| (umam(xa)) T3 |8.64|7.58|7.34|6.30|7.62|6.81 T
(1) Mean
(v-v1,I)
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Soluble ash ratio, Gilat, 1960/61
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Mean . ] owings
| 11/6-3{22/5-a| 2/5-x
5.20 | 5.54 15,181 4.291 15/9 - 1
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Soluble ash ratio, Gilat, 1961/62

. ! : {
"9y10% YXIOD qI0°KRA YIYID - ayeaTn Ty |
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17/7 !11/6 !'7/5 }15/4 | sowing
T 1T 1
6.29 6.55| 7.23| 5.32| 6.05 5/9 - I
6.63 9.08} 5.79] 5.90{ 5.77 18/9 ~ 1II
8.20 | 9.20| 9.13| 7.70| 6.74]  10/10 - IIT .
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1°7910% Y3 IOD

AYOTH T oYin 1IN0

Dates of sowing

™IYID 110°0

710K 7I07R7
Dates of
Nean v Iz 1 harvest
492 | 270! 442! 548] 598| 598! & “x
592 | 380| 539! 713! 698] 631 b 2
733 5771 7311 813! 899! 760 ¢ “a
763 708 696‘ 837! 83,3| 743 a
765 649! 717! 836! 813! 807 e "n
675 | 6330 649l 711! 716! 668 £ %
sy IaY yeInn
(V) (zv) 670 536| 629| T44| T41| 702 —
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(1=2)(1,2)(x)
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. Table“zz nb:ﬁ

1961/62~1 1960/61 ,n%2a -nun (“1/a"p) apian a0 Y130
Yield of "cleaned sugar" (kg dun '1), Gilat

29 10Y Y2100 (1’1xnﬁ 712°0) 71087 *IYID AL AT
nyara Dates of harvest (12xny y12%0)
Mean — s ‘ ~ Dates of
| S 11/6-1 | 22/5-a 2/5-x sowing
!  1960/61 '
790 849 | 796 | 726 l 15/9 - I
873 976 866 718 25/9 - 11
859 975 856 745 10/10 -III
805 927 808 680 20/10 - IV
| 704 784 737 591 10/11 -V
| ~ R I
(2)(2)(r) 806 902 813 704 R10%R7
' g , - . Mean
R G I |
- 1961/62

_ |29y 10y yerom

(q929%ny 719°0) q0oRn 2In

ay AT WD

ny°arn (9o9%n1 y0%0)
Dates of harvest D :
Mean — et . ates of
| 17/7-%|11/6-2| 7/5-3]15/4-%]  sowing
894 1215 | 1033 747 1 578 5/9 - 1
947 1168 | 11621 860 | 600 18/9 - II
834 1132 | 1042f 690} 473 | 10/10 -III
807 1112 9801 703 | 433 19/10 - IV
| 715 1107 | . 809] 515 | 429 9/11 - ¥V
(1)(3)(8)1 : ' Y In®  yRIDOD
0 0
(1) 839 1147 | 1005; 703 | 503 mgvrn
Mean
(r11,1,11)
(v,1v,III)
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ing the optimum duration of the growing season of sugar beets. Its advantage arises
also from the possibility of direct comparison of values of storage rate from differ-
ent dates of sowing and harvest. A similar rate.of daily storage of‘sugar has been
found for sowings between Sept. 20 and Oct. 20, and even for the November sowing, even
though the last sowing date produced significantly lowér storage rates at the first
two harvest dates. Sowing during the first-half of September had a.depressing effect
upon the sugar storage potential of the beet (Tables 16, 16a; Figs. 6, 7).

The milder growing conditions at-Gilat result in a more favorable photosyn~
thesis—respiration balance as compared - to Bet She'an. The maximum storage-rate value
obtained at the fifst locatidn (5.60) significantly exceeded that at the second site
(5.03). |

/

The meximum value for seasonal daily storage rate was obtained after 244 days-of
growth in 1960/61 at both locations, and after 263293 days in 1961/62. A significant
negative change in the mean seasonal storage potential was obtained only for July.

If sdwing dates are compared according to the yields of sugar produced per unit
area (Tables 12, 13, 14; Figs. 4,,5)-the70ptimum sowing period becomes restricted to
only 20 days (Sept. 20 - Oct. 10). Postponing the sowing date has a more depreésing
effect than does advancing the sowing.

Postponing the sowing in autumn-results in later physiological maturity -and
balanced quality composition of the beet in the spring (40-65 days). The beet -plants
need a given period of time of -enhanced-production and sugar storage in -amounts
large enough to balance the quantities of nutritive elements-absorbed and -stored in
the plant-during-the-first periodAof.gro_wth° The quality-of -the beet is again im-

' pdiredAlater in ‘the season (July), when the high temperatures enhance the degrada-

‘tion of carbohydrates and proteins.

Dates of sowing and harvest that resulted in the maximum yields of sugar per

unit area also resulted in beets of high technological value.

The two trial locations have been found to differ widely in their potential of
sugar production per unit area .and in. the -technological value of the beet. However,
they show similar effects of the sowing dates on the changes in quality and periodic

sugar storage rate.
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.- The second period of-growth is characterized by quantities and intensities of light
above the saturation~point for sugar beet (594-76ZfCal;cm72dayrl), and therefore the
influence of temperature level comes into prominence in a more pronounced -or even pre-
vailing degree. Because of the large fluctuations in temperature levels and their effects
on-the metabolic -function of the -plant, this period may be subdivided in-two distinet
subperiods defined by the compensation point between photosynthesis and respiretion,
which generally occurs in the second half of -June.-The first subperiod (April;June) is
characterized by 'a high- index of efficiency of sugar storage; the-sugariétored reaches
75-95% of -the net?dry«matter'producedﬂ(Table 15). In the second subperiod of growth, in-

creasing amounts.of stored sﬁgar are withdrawn from the beet.

- The index -of efficiency of sugar storage reaches its peak-during April-May. In this
period the beet plant finds, in a subtropical climate, the optimum combination of supply
of 1light energy and temperature level:mean daily temperatures of-l7.8—22wO°C at the-Gilat
farm, and 19.6—24.5°C¥at the Bet Shean Farm (Fig. l). At this time the -maximum rates of
"periodic sugar storage" were obtained: 15.5«kg-du’*l--day’l at Bet She'an and 22.0 kg du~t
day‘l-at Gilat (Tables 18, -19; Fig. 9). The compensation-in sugar storage generally .
occurs in the second half of June, at mean daily temperatures of 25°C and -a mean mex,
temp, of 33°C~at Gilat and 35°C at Bet-She'an. At higher temperature levels, witeerawal

of stored sugar was noted, amounting to as high as 11.2 kg du.‘“lday"‘l°

The leaves attain the peak-of their growth and development before the first harvest
date (midepril)° During the.second period of growth; a continuous reduction in leafage
occurs (Tables 3, 4, 5; Figs. 2, 3) which was found to be-closely related-to raising
temperatures. The depressing effect of temperature on leaf-growth and-development is
expressed by the~highly‘significant correlation coefficients (-0.769 to -0.949) between

mean max. temperature and leaf weight.

The sensitivity of sugar beet plants to high temperature has. been shown to be af-
fected by age. Younger plants (sown at the end of Oct. and in-Nov.) preserved more leaf-
age and later in the spring, and~exhibited-improved efficiency of sugar storage, mainly

during the optimum‘growing period (Figs. 2, 3, 9).

The seasonal daily rate of sugar storage is the more suitable criterion for defin-



THE INFLUENCE OF SEASONAL AND PERIODICAL GROWING CONDITIONS ON
THE EFFICIENCY OF SUGAR STORAGE AND ON THE QUALITY
OF AUTUMN-SOWN SUGAR BEET

by |

Y. Gutstein, M. Zur and B. Karadavid

N .

SUMMARY

-During the growing seasons 1960/61 and 1961/62, field experiments with -sugar
beet, var. Zwaanesse III, were undertaken in the Bet Shean Valley, and at Gilat in
the Negev. The aims of these investigations were~to:_(a) elﬁcidate the depéndencé
of the periodic-daily rate of sugar storage on climaficvgrowth.factors (mainly tem-
perature) during April-July; (b) define the optimal duration of.the growing season,
according to the seasonal daily rate of sugar storage; and (c) analyze the progress
of -the physiological mgturation and the-chaﬁges in quality'composition of the sugar |
Beet at different harvest dates in the spfing°

The experiments were sown at 5 -dates during September-November, and harvested
at 4-6 dates from April-July. The rate of.sugar storage haé been defined by the in-
dex- of efficiency of storage and by -the seasonal and periodic storage rate; the de-
gree: of physiological maturity and quality composition has been defined by purity,

soluble ash ratio and "cleaned sugar".
A -\

According to the quantity of sunlight and radiation, the temperature level,
and their effects upon synthesis and storage of sugar, the growing season of
autumn~sown sugar beet may be differentiated into two distinct main periods of

growth, with the transition between them occurring in April.

During the first period of growth, light supply is-the limiting factor
(Tgble 1), because it is radiated in subsaturation quantities and intensities;
fhe daily-quantity of light energy ranges betwﬁen 24% and -only 448-cal¢rcm52dayfl.
These.conditions favor mainly the development of leaves and the.produqtion of
storage tissue(roqts) and only a small part of the assimilates is stored as sugar; it

varies from 27-55% of the total dry matter produced, according to sowing-date. -
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