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Cover picture:

Wildfire on the Nazareth slopes, with Mt. Tabor in the background.
470 acres went up in flames, October 9, 2020.
Drone photo: KKL-JNF Northern Region staff
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Text Box 1

Strategic goals for managing invasive plants
that are already established in their new environment
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An eight-stage plan for active
management of invasive plants
The stages are described

in the text.
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Treatment output at different densities

of Acacia saligna

The output was calculated based on experience
at other sites around the country and from the
pioneering study in the Judean Mountains. The
main source of differences in the work output at
different intensities is related to work methods.
At low densities most of the effort is directed

at surveying. At moderate densities, on the

other hand, most of the effort is directed at fine
cutting the pruned branches. The main effort

at high densities is related to removing the
pruned branches, particularly under difficult field
conditions. Very fine cutting can be an alternative
to removal under difficult field conditions, but
this treatment is also resource-expensive.
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Table 1
Criteria and variables for prioritizing treatments
A total of seven variables were determined according to
the probability of success, dispersal and natural value.
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A. saligna management priorities map (aerial photo)

High values represent high treatment prioritization.
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Treatment prioritization is determined for values between 10.5 and 25.5.
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Integrated treatment for regenerating vegetation

Right: execution of a protocol for cutting trees and spraying
stumps. The work is done in pairs — a cutter and a sprayer.
The regenerating trees are cut as low as possible, and the
tree stump is sprayed to saturation.

Left: a method for pruning and treating the foliage. The short
saplings are sprayed as they stand while the taller saplings
are cut to waist height and sprayed to saturation.
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Regeneration of saplings and
rootstocks in the treated plots
The data are based on findings
from monitoring on four dates,
and represent the mean density
per 0.1 ha (1,000 m?) for eight
replicates on each date. Means
without a common letter
represent significant differences
(Tukey test, significance level of
5%). Regenerated vegetation was
treated in September 2019, ca.
two months before monitoring in
December 2019.
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A thermal image (below)
and an RGB image (above)
of a mature C. siliqua,
with P. halepensis trees

in the background, in the
Harel forest

The color scale representing
the temperature range is on
the right side. The thermal
image demonstrates how
conifer canopies are cooler
than nearby, neighboring
broadleaf canopies.
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Comparison between
measured and estimated Tr
values that were calculated
from the thermal images of
each tree species

Diagonal black lines are

1:1 lines, representing full
agreement between the
variables. Mean absolute
errors are reported.
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The Eucalyptus trees studied
in the project (Kfar Pines)
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The measurements

Blooming period (measurement dates)

A — Number of opercula per quarter square 2,673 +29

meter in the middle of the blooming season (N=2)

B — The area under the tree canopy (meter) 7X7.5

C — Estimated number of flowers per tree

per season based on the opercula density 1,120,000

(A) and the tree area (B)

D — Sugar yield per flower per 4 days (mg) 19.6 £12.8
(N=10)

E — Estimated sugar yield per tree per 22

blooming season (kg) based on the floral

sugar yield (D) and the blooming intensity (C)

F — Number of planted trees per 0.1 hectare 20

G — Estimated sugar yield per 0.1 hectare 442

in clonal plantations

Estimated honey yield per 0.1 hectare in 526

clonal plantations

Average number of nectar collector visits 7.7+4.6

per blooming cluster over 5 minutes

Average number of pollen collector visits 6.7 £ 4.6

per blooming cluster over 5 minutes

N17'9' D11 DIVD'7i7'R
E. brachyphylla

Nov-Jan | IRI1'=11Nn1Nn

01270 DIUD"7|7'N
E. x trabutii

niTmInn
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(N=3) NNMON NIV YNAND
9x8 (Avn) VYN NOIN NNN NLYWN — B

YY1 0'MISN 0'NNDN 1901 NN - C
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Data on nectar secretion, blooming intensity
and attractiveness to honeybees for E. x trabutii
and E. brachyphylla trees in Kfar Pines

Rooting rate (%) | (%) niwvanwn V'Y

34.918
45+14.45
315

11.8,32:29L8.3)
42.5%17.5
4523

Treatment | 719'0

IBA
IBA+52

01110 DIVD'7;7'N 'XVN I¥N NWIDN 1IN

NNXIY ,01'D 1911 0'WILIN N7'D'D11 DIVD'7;7'NI

DN'7R W1TN N12T N>'wnl D7 nNM9n

Tree | vV

E. brachyphylla | 0792121 DILD'77'N

IBA+53

IBA
IBA+52

E. x trabutii | '012110 DIVD'7;7'R

IBA+53

Table 2

Rooting data for E. brachyphylla and E. x trabutii cuttings
The data (+SE) refer to cuttings that were harvested from
plants grown in the greenhouse.
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The Volcani Center plantation

A Planting map

1-5 Corymbia ficifolia scions grafted on Corymbia
maculata rootstocks;

6 palm tree;

7-8 Corymbia ficifolia scions grafted on Corymbia
maculata rootstocks;

9-29 rooted E. brachyphylla trees;

30-33 rooted E. x trabutii trees;

34-35 rooted E. brachyphylla trees;

36-39 E. x trabutii trees propagated from seeds;

40 rooted E. x trabutii trees;

41 rooted mahogany tree;

42-47 rooted E. camaldulensis trees.

B The plantation viewed from the southwest

33

27I'N

7711 9912 YLV |NANA N7'7N

ny'uIN NoN

7V 010NN 719N NFANNIT XY
;N07I7N ANz

STITRY

7V 010NN N'7ID'NID NFANNIT7 XY
;N07I7N ANz

;D'UIYIN N7'9'D11 DIVD'77'R 'Y
;D'WIYIN '0I2N0 DIVD'77'R 'Y
;D'WIYIN N7'D'ON1 DIVD'77'R 'YV
;01T I0IIN0 DIVD'77'R XY
;WIWIN '0I110 DIVD'77'R
;UYIN NNDNN VY

.WUIYIN 170N DIVDY77'R
11YN-0NT |I'DN NF7Nn 7y van

29-9
33-30
35-34
39-36

40
41
47-42




2020 102NXT| 29 172 | !

0'1N210 O'¥YN 7¢ 1210031 11N

N1{712N NNANY7 DIN7 D173 172101 DM2120 D'YYAN ITIN D101y
N"D 7-27W X2 DO'DIY 'VO7N DITA 'T7V 11210 DNIN'A .0'77R
D190 NLYN D'YY7W 1D N 7 [1'7V0 Y71 0'7Y Y DY
IWN7 17201 DNINYA 'D'01 .NIMT ONAX7 T2 NDIN N7V 70 7Y
NWIWN Mnin oy (1"N 6000) K-IBA 7w N'n'n no'nna N1
D'7¥N ;12 7V Q0I11.00"TY71 IX 100 UM T1DM11 53-1 52 0"11'0"
310N NLYWA NINDIA 100 PM T1212 0'1'D'1N DMIAING 100N
N7'NN1 17001 0"1'01N DNNINN .Triton X-100 (v\v 0.05%)
.100 mM 7112121 10'NN7 DMSO-1

017771 0"7;7'M1,7120 7'2NW VXN 1¥V11 DY7910NN DN
nNN 25°C-7 DAINNN N7IW 1) 7V ,NNRNNA 3:2:1 74 ON'a
N73;77 I8N NIYY \700 D77 120/N1MY 10 78 NNYTNA 100NN
7II7RT) VIAWT7 DNR YX¥N1 VNN DIMOD Y7017 .NIN7 90%
VIAWD INN7 TTNI NIWANWAN V'Y .(]210'07 w/v 0.1% |11A1
.DMYTINEYTIN AINRT7I DMWIAY IX

nT

D'7'NY 7Y 07172 [N2N D770 1V [XD ININNN 17NNT7 DITIN
IN12 NI N7 D770 WY TIVE(D'XY 46) 2T N'12 DV7)17)7
D'¥V 12) [IDX¥IINYN N7'NI X701 N7VN TVIDNTA 70 VRN
N2'NN 7Y NN NNDINT NTA [IURIN A7UN INT.(N77n 701
D'1''OXN D'YV 7Y NI'71177 NI77N NIYYARD D'I12TH 91V
NNXIY .0MI2T7 0'N1D1 1I0NA [N W'Y NNIVA [ITA DNLE7AD
.NI2N70 DI NN 1IYOIY D770 ANITNRI NNM9N

1Y) 7711 [12N1 AYAINN NYI0I INNRT7 D'YTIN NWYIY |1X7 1IN
OILD'7;7'R '7'NY 72 :NNMD '1¥'1 DY D' O'XY INXN],(2020
YVN 52% ,0'WIWINN '0I110 DIVD'7;7'RN 'YVN 75% 1700
(4 71'R) NY719'X'D 21NN YYD 60%-1 N'7'9'D11 DIVD'77'N

niv'yvi o"nin

WIT NI2T MI17'21 §I¥ DWION DTN

D'N19 MUY 1NN, NITTAN VI 197 01,ANM90 NIY Y¥ARD
,N'WYNNNN 7NINN ANM9N N0 1WRD) NNMD-0T7n 17w
10121 NNIDW,(51'R) 1 27Y ;077ARN NIX NY770 N0 [TV 72X
NVIIN70N1.0'7'ANN DY VIINT T2 (WN 50) NTINIR NY7e1
NNX ITTA11IRD NIVYWA (UNINA N9 "N WN) 0'R1N 0NN
Drummond) N'2I12TN NIN7'9717'N NIVXNANRD [I¥XN N1 D'NVY7
NIVXARAITIDNIL(571'R) N 27W1 N1D7 NTNINY (Scientific, USA
N79d5Nn 'T''7V NAWIN 12100 N712N .(Atago, Japan) 10NIV719
IWN1I DI'N IRT7 N7XN NI790N0 D120 L1770 DYDY
D'NII9Y 0'N19N 1901 .(D'N1D 10 |2 YNINN) D' VIR
IWR) NNMDN '0DN NID'OX N79DN T 7V 1IVIN,NIY '¥N1 YVa
VN NOW1 Yyn NdIN NN (5 11'R1 7172 D'NNODNN N
0I¥N N7IDN 179210 N1V TTIA VY 7¢ 91X NN NOWN DW7
1Y'N.NNKR NIV YY1 0'N1I9N 0'N19N 19011 NND7 NYXINAN
D1IT7 12100 NN VI AWIN,ITOY NY'0IN UAT NN 7RINI0ID
.81% N'N WAT11DI0N N7IDNY 1D 7V 001NN, 1.19-1 N79dINY
['2 NIN2N JIN YATA NI3T M17'2 02 1TTAY (AT 'VI3)7 DNIRA
.Nj72X NIDODINT QIX NIDDIN

Eucalyptus trees that were given to beekeepers for
planting in different regions in Israel

A — E. x trabutii (rooted or propagated from seeds)

B - E. camaldulensis (all rooted)

C - E. brachyphylla (all rooted)
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E x trabutii E. camaldulensis E. brachyphylla C. ficifolia

2N

Flowering buds observed in many of the trees 1117711 2711 0'VILIN 0O'VI19] NNMD XA

ten months after planting in the Volcani Center (2020 11";pTN2)
i T b] 1 N

| Figures 5I'Y

Schematic illustration of the Eucalyptus flower’s development 117W1 DIVD'77'N 'MID NINNDNN 7Y 'VNDD 1IN'D

and the stages at which the observations and nectar measurements D'NIDNN fIXN NYIDN DITTAI NIFOXNN

were conducted
;NN OV ANINA NNM9N 100N :NNM5DN ¥ — R

A - Early stage of flower budding when the operculum is still joined to the ;N'VXNNN NNM9N N0ON NIMY'N N7'NN -1
receptacle. NT1791,N'YXNANN N9 N00N 7 RN NITI9N -2

B — Beginning of operculum disengagement from the bud. N7 101> 0'N1DN, T17W 197 NIVY 24-2 UNINNY

C — The operculum is fully disengaged from the bud but still covers the ;047" RN NWI VIINT7 7T NTINIR
stamens. Flowers at this stage were bagged to prevent pollinator access. 00N .NM9N NINNOD'N N7'NNIENNMDA N0ON MW - T

D — The flower after its operculum has dropped to the ground. The dropped NDIVN7 IWN'YI I1DON] NT 17U YVnN NWIY NNN9N
opercula were used for flowering-intensity assesment. ;0'YVN 7W NNMDN NNXIY

E — Flowers fully open and beginning of nectar secretion. 01NN NYIDN N7NNNINION 7U AR7D NNMD - N
The nectar volume and concentration measurements were conducted at NA'RY 17NN NT 171 ."7VN TINY 0'011 D19INAN
this stage. 79 T2 NTTAID'NIONN 9IXn
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,7ORNN V' 7Y NN AIWN 12T RINW DIMO5A 071V 7V D)
(mycotourism) NIMUD NIN'N — YTN 113 DNNINT7 AR
.(Blintgen et al., 2017)

W'Y NI72 ,(mycorrhiza) NTI1;7'1 NIMOD RIXN7 [N ANV
N NMIIRNY L1770 DIMOON .NNY 127 12 ('01'AN'0) TN W7
[1.0'¥VN 'Y DY 001N DNYZ NIMYA NIANT7 [N 121NN
NTIL7'N-1TIR W7 :057'Y 001N DNW7 210 1WA NIMOIND
NTILE7'N-1077R Y71 (WIIWN 'RDIN 78 1TIN NM050 1'05N)
NI DI'ONE7'AN VN NMOD 1M .(WIWN 'RN7 11NN 1'0DN)
1IX'NN D770 IR QUIV D'V 1'VONIE,NTIIZN-I07R Y71
['AW ATI'2N'0N .72 YN0 NDIDY N9V DNV WY 7Y
DI1j7AY 0'IA'AND 11907 N'"MUD7 NIYOXRN NNXT7 N'105N
NITIO' YW7 N11AVN N'M09N,|2 11D .YV 78 NTNI'0I0IN )'7NN1
V{77701 0'N N721N2 NY'ON gX1LININNSNNT7 DMI'NN

NINVD 7Y 'TDINN | T75N 1110 N11NN NODOINA NIINNRN DY
79 VII'WT7 MW7 AYIN NIV RY 1 DIY7N1 ATIL7 RN
Gorzelak et al., 2015; Klein et) D1IW DXV |'2 11T DNL7N
7V1 V11 0'¥YN 1IRN NIADIN 7Y NTA7A 1T ATV .(al., 2016
W71 01NN 0'¥Y7,)2'97.1010'27 DI'0MI7'AN NIMUVODN NIXN)
N ,0N2'207 'NI7AN0N [N Y DNT7IN 07T '127Wn '0N17n
DN'1OW7 ON'A 0772 DNINNONAI DNITAY MI2'0I,N7Y 'RIN1
niNy1 .(Teste and Simard, 2008) '0MI7'N 1Y;71 DIXN DI'RY
15701, NI'0NAI7'N-107R NIMVD 7Y 01'N NINYY DNDIN 7RI
VI IR [MORAN DYV A0 13D ,0'1113 19012 H7N [NMOI7DIR
D'9011 DINWAID'77RN,'OIRIN TR V7170 1070 v 710
NIDTA NIZYNI [N 77N ,]2 10D .(Savoie and Largeteau, 2011)
.(Moreno et al., 2020) LI7'7I WID'N XWIN [N |2 7V1,01*7170 |27V
IN770 7177 NN IR [NY ATV TY7 178 NIMUD7 nwNTN
.0011N 17270 V7 NI¥IN 1D0AL |7II'WI [DID'X NIX 1291 ,'0ITIVD
NI7v1) DIY7I2N 1Y DINOS 7 7177 DIATIY 071V1 DINY7 DIYD
[N NI7'21N NIXNAIT .DMVI D'NOYWA 17120 [DINA (7270 1Y
310N NINVDA (NI7'R) ' XY 'WAIY N72TN7 071710119 NIN'D
Cantharellus) N7oX1 NIV (Lactarius deliciosus) N11Y NOIV]
Hall) Nn7221n1 DNXIDNIYINA D'N"7 N7R NINOUD IO W . (cibarius
.(and Wang, 2004

7€) 111901 NYDINT DN DAY AIDI D'77R0 NITR |11 781912
,NIINNND 0IWA AXIRD NODIN VI7'70 NIAN,[D 17D .N1MVD 1N
N1"'NA 1T NNAIN .NINY'7 070N 7 7101 771 1901 X'1NW AN



NN ' NYWI7Y 7 7170 27 7V [NVDWA NN NIT0MI7'A 7RN NIMUD1 VN NMYYN7 NI0'Y NIN'D

,0VI1 VIA'y7 7¥ '"INTN IT'Y7 110 DY 1V ;001N N0 V77
AOXTI VY

N11'1'WN) D'7'NYN DNINNDNN INR 27VN V1 17NNN IRT
,2019-2018 0'ONINA.0'WNIYA NTIIZ'NN DTN (VTN 0171
NISIVA NIMIR 7Y MO D11 NXR'¥NT NI7N0 1011 2020-2019
7RI INXNI X7 R 170NN NI770 'Mya

[[72TINY D'7'NWN 310 NI770N MY 1701 2019 IXRIN19 §I01
7 NTTA NYXID NY'0IN INNT .0910121 MR INNN DN
D'YIIY NINYITIRYIN 2019 YN WTINA VTN 0171 7'NWn nan
DATA DI;70M07'N N'NITN 1;7T211 DY D'71D'0N D'YY NINWN
IR WNIY INT7 2717101

NTM17'AN NIMOO 7Y 717710 1AT

N7907 1WA ,ATIZ'ANIMUD AT INT, DR WA DINIT
,"Sigma-Aldrich, Extract-N-Amp™kit" NIV¥NX1 'Ni1) DNA
DIIN7 IWN'WY DNINM9N .PCR N'Y7RMA NN ITS wornl
Martin and Rygiewicz,) NLB4 (Rv)-INSI1 (Fw) Dn PCRNI'Y78N
n12an2 (sanger sequencing) QIx¥M7 IN7W1 PCR-N M¥IN (2005
720 NODI D'YIIY AT NDIV] 2018 719X WTINA ."Hylabs"
.DIXINN 7Y NT'71R1 DNA D790 1wV, N177NN 'y 0'719'00
N1'N17 D0'719'0N 70N NIDDII NINAT IXNIN 2018 11AXTA
011NN NIV AT7'NN NINNONN

NINXIN

DMIXR '7'NY NINNSNN 7V NNYDYWNI 1120 N'MNINA N7ATn
[QINI D02 IR ,D7WIN' IR 011 D727 DYDWA N1'N1d
NIMusN 1112 0'VITN N72TN D RXN1,N'1M0 N"NIRD 131NN
D'TTAN "IYW IR 'I'N NYWITZY 7U D1 NN NINNBDNNT RN
NNYNININ7ITAN NYOYNN VTN 0171 D'7'NYN N2 :N1Y
D'NI2) I'N DY72TIAN DY7'NYUN 78 NN FTTA — D'7UN NINA
TNV ID'YUN N'VINL NIND .NFZATIA 'M720 DIE7'ANN 180%-21
NINT7 NN L.(2 1K) 124%-D 7V 121¥0 [1IRA 160%-D 7V
N1 D RXNALD 1N (2 1'K) [7ATINY D'7'NYUN 'WAIY1 1'09N
[N 17'R1,121¥0 1IN D'7WN IR N727N0 N12INN N7ATNN

.(371I'N) NI NDIN1 N7ATA DN ATTAI NN

0N "7'NY DINNDNN 7V NNYDWAI N2V NdIVIA N7ATN
NIN11 NIRD 10 NYI7Y 7W D'7'NUN 'wIW1 N7aTan DM
1011 N7ATN NYDWN N1'NAD .(4 1I'R) N72Tn NIV'Y 190N2
1D XXM, NNIYW pH NN 0'YYA1 N1V 19101 113 12N N
pH 5.27-1 N1NN7 ,pH 5.64-1 N71;700 N1AAN 72700 DM
NIMOON 11212 DYAITN NZATN D RXAL,D 1N .pH 4.51-1 51017
NIRXIND) 17T1W pH-N NN WI7W1 NI 1NN NINRY7 RN
NNXN D'WIIYA N0 7W N72TNN DAL, NIRT DY .(DININA 'R
.(4,3 DMI'R) TINND NDIN
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o"nini niv'w

n'0N1 1IN ,(Pinus halepensis) D'7WIN! NIX '7'NW N72TN
n1'o N'NINA (Pinus pinea) 121XN NIXI (Pinus brutia)
N1V NBILVIAI

WTINQ VAT IRVIN ,7"770 172700 IR 1N nYI79n0 DT
NWI7WUD INR7.IN'MNA DIN2 70NN NINN1 NNANAN1 2017 'RN
NaVIN DN L,N"D 5-2 7W N1137 1V'N D'01IN TWURD ,NIVIAY
.0TIN N1071 NNMB7 DINYIN 7'N 450 ND11 DY TIV'! 0'W'1A7
7100912V (712 NN 1V 790,'01TIV0 N7'NW YXN) 7ITAN VXN
7120 NANYN YXN7 901N N7 INR7I(N17T 200 \WN7 80°C)
D'011 20.2016 HNINAIDORIY DY D'AN NINNIN 7W D11 DY
60.(6071D070) YV |'N 70N I70W1 IN'NNA NN NNNN 17T
M9 913N N1V NDIVI 1T 7ATIA IR 7Y ['N 721 0'D011 0'V1]
VYNNI 17N D'0IN 0721 7INNWR NNY'1 2017 1IN 190NIY
nnXNNNI'N17 (pH) (4.5, 5.27, 5.56) NI'YAIN DNINY WI7WA 71T
701 0'011 20 17NW1 pH NN 721 .0T17'AN DINNONNT YX¥NN
pH '1'W X77 YNNI I7DWI DIX 'R 720 0'OD011 D011 20-1 NIN |'D
.MI7'20,0'M0D 111 K771

DN7'NWI N7NWN1 N'2'0 N'INL D71 1IN '021 N7ATH
1;7Vn nij7'7n '\nwl

1712 N7NWN1 2016 719X ;72710 [1'DIN NI770 DA7N INT
DX N77NN QOXIY 111 DIOI7RA D'7UN' IR 7W D'7'NY 500-D
7'1;701 .N'2'0 N'NIXR 7¥ 011 DY Y¥N1 ,ARIYN V' D'VITT
N77 I8 N7NWN1 NMIYN NNIND NI7'27 DY7'NY 500- TIV 171D
NIVIN 2017 'RN1.0'72TINN D'7'NYUN DY IR V¥NN DY 'T'D VAN
17710 O'7'NYN .IN'MNA NN N7NWN1 7177 DY7'NWNN 770
.(2 N'720) 0'719'V NYIINT

[NIN7 NNAWNN NI770 "My 2017 1202102 1701 DY7'NYUN
,IN'MNN NII'D1IN N'R77NN NINNTA7 [1IDX¥N DYV 07U

0'7'NY 150N N7'NY 197 D'YUTIN NY'Y 71T 719'0
48 YT N7, 100N NN #1 n™MNIN

24 700 YT I0WN 7INNUN N7NWN #2 NN

24 TYTN77 100 NN #1 177

70 70 YT I0WN 7INNUN N7NWN #2 N7

Table 1 11710
Seedling and corresponding '9 7V D'7'NWN DI7N
treatment 011U 0'719'00
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D"7UI 1IN
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1NXTIN
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S. collinitus inoculation
and its effect on

trunk diameter (A)

and height (B)

in three pine species

The saplings were grown

in a greenhouse at the
Matityahu Experimental
Farm and were examined
six months post-inoculation.

17I'N

N'"IN2 N72TNN YDV
(X) via 10172 ''wn 7v
NIN 1'n WI7wA (2) nanl
nnaN2 177 07" NYN
YWY 1IN21 1IN NN
N7ATANNR7 D'WTIN
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ny'01n NIY{7172 0'TTh N1'N2

MYN Y717 NIRNAITIDORI NY'017 DTVITNN V7170 NN ['ONRT 11D
NI2'OY NI, pH TTA 177211 (NITTINEN0N ML) 7TINN NiZ7N
.(2n720)

79 pH-N TIVA (6.41) 'NXNIN VYA pH ¥¥N1 101N N0 Y771
.(7.45) '0'D1 XXM NITTN V7T

7V NTAY 2017 §1IN1 10N N1V Y7172 NTTAIY NI2'0N
1171 16%-2 79 NIZ'0N ATTNI NITTINN V71728 TIVv1,20%-2
17192 NN MLN V{7771 NIZ'VIN NIRYN1 Y70 N'7'NN OV D)
NT717 N2N7Y ,(7.53%) N1'TTINN V717 79 NNTN (14.4%)
(7%) nwmndN

NNI21 NN NITTINN N7702 1IN ATTAIY N'7AYWNN NIDY7INN
NI2'7101 pH NI7'72) N0 NLN N77N1 NXRYNIY ITN 50%-D1
.(1:5 0N",0'7{71TA D'AT Y7170 DAAIT N7'DN 7V VNI

D'71771N 0721 WIN'Y 71N V{7170 1IM0D 1070 AT
NNWON NN"{7,N"0DI 07 NYN 78 NNIYRIN N72TA7 wnna
NMNNA NIMOVD T 7V 701" OX IX NNON! X7 '1¥I0 1'09NN 1D
70 AT D710 NINNDNN .[NAA07 NIARNINI Y7171 DI
N 7171 §'¥7 277VN NWORA DNA NINAT N0 7V 1'0o0
,)2'97.179 1913 NYDIN 0101 X NNTRI NNINDI MU NN
IDONI,IVUIW 0'¥VN WY 1'UDN NINJIA NK 17V0 DYy
NI7700 MY 0NIW DY719'00 0'¥Y MINYA D'WIY DIRNAT
NIXNAIT .(3 N720) 1'VON NINDI NT7 17171122 I'ITN 17 T2
7W N122071 N'UME7'AN NM0ON 7w DNA N79NT7 IWNW 17X
NN¥NINCBI-BLAST NIV¥YANI D'OXIN 7W N7 722 .ITS-nN Von
DYV "WYY NINI7 [N .10 NMNIR N7 99.82% 79 NI7ININ
.'2'0 N'NIND D'O7DINA INXNI,N7NWN1 172TINY 30-1 28 'ON
N71 D172 N¥I377 DDMWN 143-1 116 'ON DYV )2 7V [0N
NVIIX .IT N0 0'070INN DN DA INXAY ,N7NWN1 172710
0'77IWN NY1IND .N0MN MU V717 Ni77N1 170w 178 D7 DY

MO NNAIT X7 ,NITTINN Y717 D770 1NTY

"MW1 0'719'0N 721 NDOI D'WIIY NNNITN2IVI 2019 MY 01
,(5 11" NIXYZ |01 NDIN NLA D770 7w N DI7XN) D77N0N
DV N'¥78I01'ND NIXYNIN NIMVON '1N'T7 DNA D790 NNwyI
720 170 NIMOD ' 1D0A INITIT N1'NA1 (4 N'710) D'WIWN
.(5 N720) NMIYNIN N72TNA X7 I'AIZAN V7171 DRI

nngoni It

n7NWN1 0'7'NYn NINNSDNN 7Y NT1;7'N-10;78N DYDY
NIN,DY7WIN' IR '01] NZATA D NITA7A DIRT NTIAY NIRXIN
NniINNSNN AX7 DR M0 N'A'0 N'"NIR 2112 131XN IRIN'0NA
.N7NYWNN 1791 |IWT R7717TW D'7'NUN

N7TIN 180%-2) D'7WIN' 1IN NR¥NI NI N7ITIN NYOYUNN
N771N0 160%-2) N'UN1 NN 7V NI NNIND VDYWL (M7'2NN
DY J21¥N IR 272700 N1 N1070 NYODYNN L(M17'20N
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Three pine species 12 months following
inoculation with S. collinitus spores

On the right is the control sapling (non-inoculated),
and on the left the sapling inoculated with

S. collinitus spores, for each pine species.

7X1M21 705N mpm

21I'N

ANNY D'WTIN 12,IN 2N NYI7Y 7 DY7' Y
N12'0 NMNIN 11222 NFATAN
(N72TA R77) D72 778 'R NI N [N 702

0 NMNIN 1111 7ATINY 7N 7RWNI

) NN no1v]
nrn N0 N2y

0"7UI NIN

N0 1IN

JNXIN

Correlation between the
inoculation with L. deliciosus
and mycorrhiza levels in
roots (visual inspection) 17
months following inoculation
Significance was calculated
with the Tukey-Kramer HSD,
Alpha=0.05, using IMP5
software.

411'N

717NN L'WY nyswn
NN 7V N1y nvdivia
n7'711 D'WIIv] nZaTan
ANN7 D'WUTIN 17 ,0'DITN
hhasah!

nidINA Ny7731 D7NaImnN
Tukey- |n1N1 IMP5
.Kramer HSD, Alpha=0.05

Mycorrhiza levels in pine
seedling roots following
inoculation with spores

The levels of S. collinitus and L.
deliciosus were examined visually
17 months post-inoculation.

The values are means of the
results found at the three pH
levels tested. Significance was
calculated with the Tukey-Kramer
HSD, Alpha=0.05, using JIMP5
software.

'WIIv1 agaTan nm
N72TN NIV NIX '7'NY
0'111 NIVXNN]

NMIIR 7Y 721N M
NIN1) N1V N9I01I N'A'0
D'YTIN 17 N'NITN Nj7' 712
DN 0DV .N72TAN INRY
NN WI7W1 NIRXINN YNINN
NI7N2INN .1IN1Y pH-N
|N2N1 IJMP5 N12IN1 Nj772)
Tukey-Kramer HSD,
Alpha=0.05
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D'YIIY 7W NI0LDD N72TN NNOXI X7 [21,0"M0DN DY '0NI17'NN
NI D72 N2V R7Y

[N1Y 191 ,V71770 NIIDNA 077201 NXIID NI7N AT1IIW7 11000
N7V1I NITN MNIN2INIF 'Y N0 MV V717.2 17201 NIRYT
D'N DTN WD, (71021 [NNT 7W NU'7;7 7WDRNAW) NI 101 pH
D'V"'ON 17X D11DRN AN NDIN1 N'7AWN NIDY7IANENE D12
Vi717,NNNIY7 .NIM0DI N'VIAL 172107 [21,NT17'NN NITIWRNY
NL'7;7 IYIDL VAIDY) D123 pH N7V ,N1TA AN AMY DTN
D'NIN NI NN NIDY7INNIE NI DA DTNR IWID (77721 N7
DNINWON 'R .0'¥VN 7 DINNONNNT NIN'YD 1WID1 0'VAIDN
TNW7NNY7¥A N1'R X' NRTNI27V11,N1TH AN NTM0D7 7907
JDIIYNRIN DIYL N7UN K77

D'YVNN 770 D R¥N1,N77NN "MW1 DY 7W NIN717710 DN
DY NTALE7'N Y7 DY (D7NWN1 NN'T7R 072N NITN R77)
NI'OXN NINNRIN N7R NIRXIN .N'AZAN V7172 7AW NIM0D
D'IN V' D770 D'AIT D'OXRN 7Y1 17NN IVXIAY DINTI7
NNXIA7 001 7V nivaaxn [n .(Rincon et al., 2007) 71501
.N9N'NAI7RIW DR DAY'7 NIYAN TINY NIMOD 7'911D
N7NWN1 NI7ITI NI7'VY' N172TN7 071710109 NIN'D YN0 ,0I2'07
NINNONN 7Y 19'Y NWOR' NV'DI INRT N'7UNN NIYATNINAI
INX7 NNIYRIN DIWAN7DWN1 DIWRIN NNAND 12701 YVn
NIF QX N'NIVAYA NDDIN 1T NRIIYNRY NDI7N .N0Y1 INY'O]

D' NYIZW 2N 1NNN RIDINNTAY 17D 17 D'W7 W', NINT
N72TN NRYN) N72TANN D'WTIN 17 INN7 07'721,]2 102 1770
3.14 79 D'YIIYI NVXINNND Nj72TNN NNNA,0'7'NYUNN 100%-1
11111 121X 1IN '01) DF7ATN DYDY N1'NA1 .(5—-0 N7;701)
N{72TN0 NN D RYN1,NNIY pH NN 0'YYA1 N1 NDIV]
N9I0IN 11111 D'VAITA N7ATN .pH 5.64-1 071700 N'1NN
NIDINI 1IN O*7'NYUN Nj72T0 NN IR NN NNY7 AR\
N72TN RN N7ATANA D'WTIN 27 TNR7 07721 .'0N* [9IN]
NN"N D'WIIYWI NVYXINAN N72TNN NMIELD7'NWNN 31.5%-1 71
NIN'D \WNN21 IXN 7Y NT'VA ITNRXIN .(5-0 N7701) 0.61 7Y

71y121 N27VN NDIVIN 7YW N7ATAN 71710119

0'M71;77In D'VXNN 110" 1j7VNn
D'71;77IN D'YXNARD V{71721 'YW DIMOS5A NINdI NN
NI77N0 MY 12 ARIYNL NTIE7'AN NIDDINNA 07710 7V NT'VN
N7'70 7¥ 1¥"N D'XV 017N N0 7V .(N1'TT11 DNIY7 N0 ML)
7¢ NIDDINN NINA7Z [N (N'WY7UN MIWA N'WNRI) NDIN MLN
N10DD N7ATN OXI1,N7NYNL [7ATINY D'V 'ONE7'NN YT
NN N72TN N2V X7 M7 '7'NY 190101 N0 N'MNIN 7Y
79 NINYT — N2I90 1NN NNOXI NIFTTINN V7172 ,INT DNIVYT
,A0'0 047271 DN WRD VO N7NWNN 17W1 172TINY D'YY
YN NNIT X7 IT N7'721 .07'DWN INR7 D'YTIN 16 17T71)

ny101 Nj77n ‘71010 YV 100N ATNN12'0N N12'0N nn7m pH TINN 210
NZYMN7  Ypa7n (mS/ecm) N7 1 Wyahh!
(%) (%)
nomn Mo #1 NN 28
19.88 0.596 6.41 12N2an nyz7n
no1n Mo #1 NN 30 2017 nomn Mo
no1n Mo #2 N7 116
16.28 0.888 7.45 11N11 n.7‘7n
nomn Mo #2 N7 143 2017 N7
NIt #1 NN 87
14.42 NND ni77n
NN #1 NN 105 2018 nomn o
nTm #1 N7 14
7.53 NQ ny7n
TN #2 N 159 2018 nrmI
Table 3 31710 Table 2 21710
Numbers and treatment 0'719'0NI1 D'¥VYN 190N Soil characteristics Vi ni'1a
description of trees subjected D'YIIY 0NN 1NTMY in the two model plots 11910 NIF7N '\l
to molecular analysis M71771IN [INQN7 pH and humidity levels in nmi pH NN NNl
winter and early summer. LNV My niaron
Y70 n7'nniaain
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nonMn Nvo #1 NN 67
non o #2 N 119 TN
no01N Mo #2 o7 136
NN VY'Y WTNN NN ATINAY N0 TN
N7t #1 NN 74

D'TAIV7 N1 NTIN.NOYWA NY'0INI NNIAN DN'MD
NN #1 NN 103 DY'AN7I172'D 'AN7,0V12 Wi DIX 78 D'DATATI
JVID7MDNNNRNNINTNNYWORAINDINNNTY 71N

naTm #1 N7 19
narm #2 NN 206
naTrm #2 NN 207
na'Trm #2 N7 154
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Table 4

2019 V1n
Numbers and treatment DNN INZ71W D'XVN
des?rlptlon of trees D'YIIY DINNAIT DEE W T M s
subjected to a second nMw PCR nj7'117

PCR analysis

116, 136
190N V7210 n'2n nAXNN NNt % s S - )
W VT'NN MIXN N0 7V : T e F /0 i
#67  paTIn—n0N MO Tomentella sp. 98.39 © 119 |28 e,
FI554331.1
= i‘r‘t:ﬁ:--
#136 DMI7'2-nN0N MO Geopora sp. 99.39 L
EF484934
#154 M7 - 01T Geopora sp. 100
HE687048
#206 727N = N1TTN Geopora sp. 99.82
JQ976017.1
m _ 'R

Aerial photograph of the LN DF7N 7Y IR DI7¥N

terra rossa plot and the INITAY O'XVi DIi7'nl noin
Table 5 51720 location of trees subjected N"I717'7In N 117
Sequence alignment 19¥1 NINYIN |2 ANIWYA to molecular analysis ~onena 710 v Il
of the second analysis 19¥1 71N N"MWN ANATA I inoculated in the nurser ' ! ¥
results with public 0'n"'7n YT'NN NaNn y
databases 09212 72T R7Y M7 [

[ ] non-inoculated control tree
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Zizyphus spina-christi (*)

nign n - ()

0"IN21 D'}V 1'n 79 AaNlYn

Goor and Barney, 1976 ;2015 ,'j70;71'XI1 |27)
(NAS, 1980; FAO, 1989a; Purdue University, 2007

w719 I'n  N7'ONONI N (n'-:;q:{ }q;{z)g;rl_nv) I;l:?:{f' 0"N7V17 |ItTn 7007 YV
3 3 Vs
* VS * *
* * VS * * *
3 Vs
* VS * *
* * Vs
- v - * *
* *
* *
* v * *
o v o o
* v * *
* v * *
* v * *
* v * x
- v - 5
* * Vs *
* S *
* v * *
% v % o
* v * *
v *
* v * * *
Comparison of selected tree species utilized
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Ancient olive tree in the
garden of the Church
of Gethsemane
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Figure 2
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Wild olive trees that
preserve their juvenile
appearance over time in an
area with significant grazing
pressure (Adamit Park)
Photo: Oz Brazani
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Figure 5 5 MInn

Straw basket (above), crushing
basin (below). The oldest olive mill
in the world, found at the Kfar Samir
excavation (Galili et al., 1997)
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Manual harvest of table olives
in Beit Hashita, 1940

Photo: Avraham Malavski,
KKL-INF Photo Archive
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Figure 6

Left: Olive press for crushing olives in baskets, Photo: Rachel Alon,
2004, KKL-INF Photo Archive. Center: Donkey turning the crushing
stone in an ancient olive press, the Shemen Manufacturing Plant,
Haifa, 1937, Photo: Zoltan Kluger, reproduction, National Archives.
Right: Olive press, Kseime, 1960, Eastern Sinai, Photo: Efraim Orny,
KKL-INF Photo Archive
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Figure 7

Right: Modern intensively cultivated olive orchard near Kfar
Menahem. Left: Traditional olive orchard in the Galilee
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Maps of olive orchards in
Israel at the time of the British
mandate (below) today (above)
The updated orchard map was
prepared by Omer Ben-Asher,
Director of GIS, Israel Ministry
of Agriculture and Rural
Development. The map below
is from Gur (1948).
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Figure 8
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Modern intensively cultivated olive
orchard in the Judean Lowlands
Encouraging wild cover plants
between the rows significantly
reduces soil erosion

and improves soil fertility.
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Figure 10

Manually harvested 'Manzanilla' table olives, Kibbutz Revivim
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Common Israeli Tree genera and Tree genera and Tree genera and Tree genera and
tree genera and species of trees species reported species reported species reported
species reported in Ball in Costello in California in the UK
(2019) (2015) Harris (1983) Rushforth (1989)
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nnnTnl + + + Ulmus procera 112 DIN7IX
5] + + + Pinus spp. RN
[B] + + + Ailanthus altissima n'oI7a nm7'x
[b] + + + Eucalyptus spp. OILD'77'R 1'N
] + Eucalyptus globulus 110N DILD'77'R
[b] + + + + Quercus spp. 78 '
N7 + Quercus lobate N [I7X
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[B] + + + Cedrus spp. N"n
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N7 + + Fagus sylvatica NNy IuR
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[B] + + Ficus microcarpa nNTWN OI7'9
[B] + + + Populus spp. noxoY 1'n
[B] + Corymbia spp. nann '
Genera and species in which summer branch drop was reported NINNN NIXINA DI¥7 0191V N'7'9) DNA NNIITY D12'N1 D10
in other countries 0N ANIT AYOINAW 0'XY 7' |"'X¥N + |N'0
+ indicates tree species in which branch drop was reported.
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Figure 1

Two Quercus ithaburensis individuals: "Zfira 1" (second
on the left) and "Zfira 2" (first on the right at a distance),
in close proximity to agricultural areas on Ramat Davusia,
Nahal Metsar drainage basin

Photo: Idan Kopler, 2020
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English Abstracts

Summer branch drop
| ]
Avigail Heller?, Shay Katz?2, Dror Nissan3, and Joseph Riov*

Summer branch drop is defined as the breaking and falling
of tree branches during calm weather in warm seasons,
commonly in the afternoon hours. This type of failure
sometimes occurs in trees that exhibit visible defects, but
can also occur in trees with no visible defects. Due to the
lack of surveys, and of well-organized research in particular,
the characteristics of this failure and the factors causing it
are still far from being understood, and sometimes there
are even conflicting reports and varying views on these
issues. The phenomenon has almost not been studied in
Israel, and there is very little information about it locally.
Therefore, the objectives of this paper are to raise awareness
of summer branch drop and to recommend possible
preventive measures to reduce its risks. This paper presents
the various approaches that deal with the characteristics
and underlying causes of summer branch drop that were
published in the scientific literature and in reports by various
professional arboricultural associations worldwide. We also
recommend preventive measures required to minimize, as
much as possible, the risks posed by this phenomenon under
local conditions in Israel, as well as a list of tree genera and
species in which it has been documented.

1 Head of Botanical Gardens and Urban Agriculture,
Forest and Tree department, Ministry of Agriculture
and Rural Development, Israel

2 Agronomist, Private Consultant

Practical Landscape Engineer, Private Consultant

4 The Plant Science and Genetics Institute, the Robert H. Smith
Faculty of Agriculture, Food and Environment, the Hebrew
University of Jerusalem, Rehovot, Israel
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A molecular analysis of root samples from representative
trees in the terra-rossa plot demonstrated the establishment
of mycorrhizalinteractions with S. collinitus in the inoculated
trees. Moreover, a spontaneous formation of mycorrhizal
bonds with S. collinitus was also observed in the control
(non-inoculated) trees.

Finally, recent molecular analysis of tree-roots from both plots
demonstrated the establishment of spontaneous mycorrhizal
interactions with native mushrooms characteristic of the
pine-tree rhizosphere.

Future studies which will be based on our current findings
and the tools which were developed in the this project will
focus on the inoculation and planting practices needed for
optimal growth and survival of young trees in dry climatic
regimes and poor soils.

A historical survey of afforestation activities in Northern
Israel’s semi-arid zones

|

Paul Ginsberg? and Nir Atzmon?

Most afforestation operations in Israel are carried out over
a wide range of geo-botanical habitats and in diverse and
extreme climatic conditions, in rainfall areas of 100-900
mm per year. The majority of forestlands in northern Israel
managed by the Keren Kayemeth Leisrael-Jewish National
Fund (KKL-JNF) are characterized by natural woodlands of
oaks, pistacia, carobs and other species as well as planted
forests consisting mainly of various species of pines and
cypresses growing on sites in the Mediterranean climatic
zone. In contrast, an eastern semi-arid pocket associated
with the Syrian-African Rift Valley presents challenging
environmental conditions for afforestation efforts as
practiced by the British Mandatory Forest Department,
the Israeli Governmental Forest Department, the KKL-
JNF and private entrepreneurs over the past 80 years. The
accumulated experiences of planting new forests in this semi-
arid zone, combined with results from introduction plots and
afforestation areas throughout Israel, led to the development
of aunique set of silvicultural tools and tree species employed
to guarantee successful afforestation plans. All of these new
afforestations function as multipurpose forestry systems

1 Forest Management Services, Kibbutz Sasa, Israel
2 CamAgra; Greenforest Consultancy; and New Grow Plant,
Cambodia

offering a wide range of ecosystem services i.e. landscape,
watershed, soil conservation, pasture, recreational and non-
wood forest products (NWFP) and can provide a relevant
model of sustainable forest management for semi-arid and
arid zones worldwide.

The history of olive cultivation in Israel
|
Arnon Dagl, Oz Brazani?, and Zohar Amar?

The olive tree is of cultural, historical, environmental and
religious significance for the people of Israel. Archeological
and palynological evidence suggests that olives were first
domesticated in this region 5,000-8,000 years ago. Hence,
Israel has the longest tradition of olive cultivation as well as
the oldest cultivars, which probably still exist in this region.
Today, the last relicts of the wild olive populations survive
in the region, and it is very important to characterize and
preserve them. Moreover, the oldest olive press in the world
was discovered in the Kfar Samir excavations and remains
of ancient olive presses of various types and from different
periods can be found throughout the country. Olives were
first utilized by gathering fruits from the wild variety Olea
europaea subsp. europaea var. sylvestris. They have been
utilized by humans for millennia, mainly as an edible fruit
(salted or pickled) and as a source of edible oil, which was
used for cooking, as well as for soap production, lighting,
and ritual ceremonies. Throughout the generations, olives
were propagated by grafting superior desired clones
(scions) on rootstocks, mainly saplings. In recent decades,
olives are propagated mainly by scion rooting. Despite the
importance of olives in local heritage, very little has been
done to characterize and preserve populations of local
ancient cultivars (landraces) and their wild relatives both of
which are presumed to have genetic diversity that could be
of great importance in a breeding program. Hence, there is
aclear need for a national conservation program that would
identify, characterize, and preserve local germplasm.

1 Institute of Plant Sciences, Agricultural Research
Organization (ARO) - Volcani Center, Israel

2 Department of Land of Israel Studies and Archaeology,
Bar Ilan University, Israel
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Our observations show that the use of thermal imaging
allows estimation of transpiration-induced changes in leaf
temperature across species, and estimation of Trin a natural
setting. We found that conifers were significantly cooler than
broadleaves, and that AT, ¢_,; depends on transpiration rate
and is species-specific.

Vegetative propagation and establishment of summer and
autumn-flowering Eucalyptus plots, to support apiculture
|

Avi Eliyahu?, Arnon Dag?, Zvi Duman?, Sara Sherfl,

Sela Yecheskel, Muhamad Abu-Abied?, Roy Weinstain3,
and Einat Sadot?

The arid summer and autumn in Israel pose an annual
challenge of declining natural food sources for local
apiaries. Eucalyptus trees are planted in Israel for honeybee
pasture, some of which bloom in the summer and autumn.
However, high variability in blooming traits has been
documented. Since most of the Eucalyptus trees in Israel
are propagated from seeds, we assume that this variability
is affected, at least in part, by genetic heterogeneity. To
achieve uniformity, we selected trees that were attractive
to honeybees and showed outstanding blooming in the
desired seasons, and propagated them from cuttings.
These included individuals from the following species that
grow in Kfar Pines (Israel): Eucalyptus camaldulensis, E. x
trabutii, E.brachyphylla, and E. leucoxylon leucoxylon. An
evaluation of their attractiveness to bees confirmed that
the first three were excellent, and they were therefore
propagated from cuttings. The last species, despite its high
nectar production, did not attract bees. Based on nectar
measurements, we estimate that clonal plantations of E.
x trabutii or E. brachyphylla could yield 327 and 526 kg of
honey per 0.1 ha, respectively. To assess uniform blooming
and the high predicted yield in clonally propagated trees, a
clonal plantation was established at the Volcani Center (in
Rishon LeZion), in addition to 10 smaller plantations across
Israel — from the Arava Valley, through the western Negev,

1 The Institute of Plant Sciences, Agricultural Research
Organization (ARO) - Volcani Center, Rishon LeZion, Israel

2 Gilat Research Center, the Institute of Plant Sciences,
Agricultural Research Organization (ARO) - Volcani Center,
Gilat, Israel

3 The School of Plant Sciences and Food Security, The George S.
Wise Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel

Hebron Mountains, central Israel, the northern valleys and
the Golan Heights.

Developing methodologies for enriching forests with
mycorrhizal edible-mushrooms and the analysis of its
effect on the growth rate of three pine tree species

|

Nirit Ezovl, Shay levy® 2, Aviv Aizenband?, Eylon Kalev3,
Idan Pereman?, Dan Levanon?, and Ofer Danait

In recent years, the abundance of edible mushrooms in the
KKL-JINF forests is decreasing, along with an increase in the
number of edible mushroom foragers and aficionados. The
major reasons behind the mushroom decline are generally
assumed to be climate changes and excessive foraging.

A number of methods were developed for inoculating tree
seedlings with different mycorrhizal mushrooms. This
symbiotic interaction contributes to the survival of the young
trees, while at the same time enriching the forest with highly
desirable mushrooms. The main goals of the current study
were the establishment of practices for optimal inoculation
of forest trees seedlings with edible mycorrhizal mushrooms,
while developing suitable agro-technical procedures to
facilitate the survival of newly planted trees and promote
mushroom fructification.

The mushrooms and trees serving as models for this project
were: (1) Suillus collinitus — ectomycorrhizal with endemic
and acclimatized pine trees —that primarily forms mycorrhizal
bonds with Pinus halepensis, and can also form mycorrhizal
bonds with P. brutia, P. pinea, and P. canarensis; (2) Lactarius
deliciosus, which establishes mycorrhizal interactions with
coniferous trees and notably with pine trees such as P.
halepensis, P. brutia, and P. pinea. In the current study, tree
seedlings were inoculated with the two mushrooms species
in order to determine their effect on subsequent seedling
development and survival.

We found that inoculation of P. halepensis, P. brutia and
P. pinea with S. collinitus elevated seedling growth rate in
the greenhouse, with the highest contribution found in the
development of P. halepensis (180%). Inoculation with L.
deliciosus led to similar (albeit more moderate) results.

1 MIGAL — Galilee Research Institute, The Department of
Nutrition and Natural Products, Kiryat-Shmona, Israel
The Department of Biotechnology Tel-Hai College, Israel
3 KKL-JNF, Israel
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Containing the spread of the invasive plant Acacia
saligna in the Judean Mountains National Park

]

Oded Cohen?, Idan Kopler?, Yahel Porat?, Shani Gleitman?,
Menachem Fried3, Ilan Shifman3, Ana Trakhtenbrot4, and
Dror Pevzner®

Extensive knowledge has accumulated on the subject of
invasive plant species in Israel in recent years; however,
management experience in treating current invasions is
scarce, and in many cases has only had partial success. We
believe that the absence of a structured plan for decision-
making and implementation is one of the main weaknesses
that prevents a more efficient and successful treatment
of invasive plant species. This paper reviews the project
established to contain the spread of Acacia saligna in the
Judean Mountains National Park and, for the first time,
presents a plan for long-term active management to treat
invasive plantson a large regional scale. In the current project,
the main objective is to protect local natural resources,
landscape and heritage from invasion and domination by
the invasive plant A. saligna. In order to bridge knowledge
gaps in the lead-up to active management, the region was
mapped to characterize the distribution and density of A.
saligna. At the same time, a pilot study was conducted to
determine the cost and efficacy of different management
options and field conditions for implementation. The basis
for implementation was that the action plan be practical
and feasible. Implementation began in January 2018 and
consisted of two stages: cutting down mature trees and
treating the stumps in the first year, followed by regular
treatment of regenerating shoots, rootstocks and seedlings.
The project was monitored and results demonstrated the
significant effectiveness of cutting down trees and treating
the stumps, for killing the mature trees and regenerating
vegetation in the treated plots. To examine the effectiveness
of the project in containing the invasive species, monitoring

1 Invasive Plant Laboratory, Shamir Research Institute,
University of Haifa, Katzrin, Israel

2 Ecology Department, Forestry division, KKL-JNF, Israel

3 Nature and Parks Authority, Israel

4 Division of Biodiversity and Open Areas, Ministry of
Environmental Protection, Israel

5 Ministry of Environmental Protection, Israel

was conducted on isolated groups of trees in the area
that served as an untreated control. Preliminary results
demonstrated that in the absence of treatment, A. salignha
continued to spread, probably due to pine thinning treatment.
Regeneration measurements in treated plots compared to
control plots indicated that the project was highly effective
in containing the spread of the invasive species — the main
objective of this project. Collaboration between the bodies
that set policy and those that manage open landscapes
proved to be a catalyst for achieving the target. The project
has demonstrated that an action plan based on ecological
knowledge and professional understanding, forms the basis
for success in the battle against invasive plants.

Warm maquis, cool forest: Use of thermal imaging to
estimate water use in maquis and forest trees

|

Omri Lapidot?, Timea Ignat?, Ronit Rud?, Ido Rog?,
Victor Alchanatis?, and Tamir Klein®

Among forest types, the Mediterranean maquis is particularly
subjected to fluctuations in water availability. Therefore,
monitoring the water use patterns of its major tree species
is essential for quantifying local and regional water balance.
However, traditional measurement methods of tree water
use are difficult and labor-intensive at high spatial scales,
which could make indirect methods more effective.
Transpiration from the leaf surface involves evaporative
cooling; therefore, temperature differences between the
leaf and its surrounding environment (AT|.,¢_,;,) can serve
as a reliable proxy for tree water use.

In this study we measured transpiration rate (Tr) both
directly, with a gas exchange system, and with infra-red (IR)
thermography, to study the relationship between AT ¢ i
and Tr. Controlled experiments were conducted together with
measurements in the forest, on five dominant Mediterranean
tree species with different leaf shapes (conifers: Pinus
halepensis; Cupressus sempervirens; broadleaf: simple:
Quercus calliprinos; Ceratonia siliqua; compound: Pistacia
lentiscus). In addition, we computed the leaf energy balance
in order to estimate Tr from the thermal images, compared
to the direct measurement.

1 Department of Plant & Environmental Sciences, Weizmann
Institute of Science, Rehovot, Israel

2 Agricultural Engineering, Agricultural Research Organization
(ARO) - Volcani Center, Beit Dagan, Israel
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