- As for Olt County, there is a littie augmenting trend of the vegetation stress in the
notthern forest arca in the Study Arca. As for the forest located in the

- northwestern Slatina and northeastem Caracal, the stress increased slightly from
1990 to 1997.

These spectral changes of vegetation can be seen on cach false-color image.

The results from the analysis using LANDSAT/TM data were put to practical use to
sclect v‘egctation surrvcy' arcas and forest survey plots, and also used as some
materials for the decision of soil survey arca at the third ficld survey. The survey
arca selected by dctecting arcas with remarkable tcmpoml change in the vegetation

“stress and by revtewmg the mforrmtron of the dctcrror'tted forest distribution
‘obtamed from countcrpart personnel. -

In the third ﬁeld survey, thc relatronslnp belween the vegetatron stress change and

_ the extent of forest detertorauon was confirmed by the Study Team. There was

somc drstmgurshcd vegetatlon strcsses in the deterioraled forests. However, the

' correlatlon belween the stresses and forest condmon was not clefrr in areas with low

stress. LANDSATITM was found to be useful, and the image analysis was

' effective when the Study Arca is hrger, as in the Study, to grasp overall dlstrlbutron
and condtuon of forests

2.4.3 Forest Composition
| (1_)" Forest Sté{nd Co'mposition 'ai:d Fores! Dceline thct—Findihg
CA belt transect survey to classrfy forests into forest vegelation types was conducted at 32
e survey plots in 19 forests shown in App. D-1 and App. D-2. App. D-3 shows the results
of the belt transect survey for 11 forest vegetation types. At the same time, a forest
declme facl- -finding survey was conducted at the 22 plots shown in App.D-1 and App. D-

6. A foresl decline fact fmdmg survey was also conducted at the belt-transect survey
Ay plots usmg belt- transect survey stands -

_1) Stand Composmon of Naturai Forests
@ Types of Natural cheneratlon
3_ | Of the 32 survey pl_ots w_hcre the beltftransect survey was conducted to classify

. forest vegetation types, 30 plots are natural forests with the exception of
E plantations of Populus spp. and Robiiia pseudoacacia. These forests have been
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formed by natural regeneration and Quercus spp. is the main species. However,

- they can be classified as stands regenerated by scedlings and stands
~ regeneraled by coppicing. The former are the result of natural regeneration by

sceding while the latter are further classified as those regenerated by coppice
shoots and those regenerated by root suckers.

In Romania, coppicihg is classified as coppice shoot (Lastar) and root sucker
(Dm;ou) based on the scction of coppicing and the types of copp:cmg for each
Quercus spccrcs is identificd as shown bclow

Types of Coppicing " Types of Coppicing by Quercus Speccies
' Spécies - Lastar . Drajon
: : Q. cerris N s I A X,
|-l dstari adventivi - :
- Ldstari provenlr’w‘ Q. frainetto 0 a
. , 1 Q. petraca - 0 X
" Q. robur N 0O X
) S Sl A [:"3}0” | Q. peduncutifiora - o X
R s . w A . .
. zwgg'y/ ) ,:.:“ = roper | Q. pubescens O X
o e © Legend . -
/J / \ oy o O :abu_rldani .
£ A few
Lo S ) - X :none : S :
" (by R.G. Negulescu) = : {Flora forcsllcra Icmnoasaaromamel Victa Slanescu)

The relationship between the types of coppidng and 'folre'st decline is shown in

- Table 2-4-6. The survey sheets re\eal that the dcgrcc of dcclmc with root

sucker is lcss than that with coppice shoots at Perisor UP 111 57A and Craiova
UP I 81B. Howcvcr no clear rclationship belween the difference in copplcmg
type and forcst decline is cstablished not only for Q. frainetto but 'ﬂso for Q.

. cerris and Q. pubescens at Vulturesti UP il 43D and Slatina UP V 32C.

_NeVertheless damagc due to decaymg bacnlh was often found al rrees

regenerated by coppice shoot. In terms of specrcs, the degree of declmc of lrees =
'rcgcneratcd by copprce shoot is higher for Q. frametlo than Q cerris. In
‘shont, it is judged that the general 1elatronsh1p bctween copplcmg and- forcsl a

decline is that trees rcgeneraled by copplce shoot are more prone to dechne that
lrecs 1cgenerated by root sucker - '

. The distinction between trees rcger:rera_lcd, by _r(-)o_t'_suckg'r ahrl__t_r_écS r’égcﬁéralérl '
by natural seeding can be established for saplings but is difficult for mature -
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. frees, Table 2-4-7 shows the survey results for regencrated Q. frainetto
. saplings. According to this survey, the actual position of root sucker is within a
1.8 m radius of the mother tree,

Table 2-4-6 Relatioﬁship Between Each Regeneration and Its Declining Grade

(1) Perisor UP 111 ua.57A . o .
Species Coppice shoots Seedlings/Root suckers Total

Decline grade Sub Decline grade Sub

S 0 1 2.3 4] total 0 1 2 3 4 tolal
O.fraineito 1 2 2 h] . b 1 6
Q.cerris 5028 2 1 29 : 29
Q.pubescence 17 f i ' 2 3. -5 12
Opub.+Q.f S 411 6 3 , 6
Total . - 5 22 153 2 47 0 0 3.3 0 6 53

S Notf_:: Q.pub +0.f means hybrid of Q.pubescens and Q. frainetto

- (2) Craiova UP Tua 8B, Crivaforest * . o
Species . Coppice shools Secdlings/Root suckers Total

Decline grade Sub - Decline grade Sub
: 0 1 2 -3 4total] 0 1 2 3 4 total : :
Qfrainetto. ' 6 12 3 - 211 4 _ 4 25|
Qcerris ~ | 2 o 2l o - 2
Total ‘ 0 8 12-3 0. 23 0 4 0 0 0 4 27

(3) Vulturesti UP 111 ua.43D, Topana forest s o
Spccics_ . . Coppice shoots = . - Seedlings/Root suckers Total

Declinegrade -~ | Sub | - Decline grade Sub
: 4 0 1 2 3 4] total 0 1 2. 3 4| wial o
Qfrainetto S 6 2 8 4 13 7 24 32
Q.cerris - 2 5.3 | 190, .3 6 2 1 21
Total- - 0 2 115 0 18 0 -7 19 9 0f - 35 53

(4) Statina UP V ua.32C, Scaca Optasani forest ST
Species . | - Coppiceshoots . | - Secdlings/Root suckers - | Total |
L “Declinegrade - | Sub | -~ Decline grade Sub .
' 0 1 -2 3 4wotad| O I 2 3 4ftoal]| -
Ofainetto | 4 4 1 | 9 0 7 1 i8] 27




Table 2-4-7 Typés of regeneration (Craiova UpPl ua'.68, Criva forest)

Piot

Number of

Height of

ses of regeneration

Distance from Ty
regenerated mother tree ~ regencrated Root Stump Seed
trees (m) trees (m) (Drajon) (Lastar)
1 1 0.80 046 O
2 090 016 0
3 L0 0.20 O
4 120 072 O
5 140 032 0
6 1.60 035 o} o
1 1.70 0.57 (0] -
‘ 8 2.30 0.17 O
. 9 3.00 0.24 0.
10 310 0.27 0O
2 1 0.30 s o
2 1.10 1.75 o (O
3 120 0.80 . O
4 1.80 0.60 0
5° - 240 1.50 R .0 -
L6 2.60 280 ¢ L el
1 . 0.60 220 e
1 0.70 0.90 Q
i 055 053 O
2 0.68 - 028 CO
3 095 120 o
4 L0 0.66 O
6 1 040 - 240 e o}
7 1 1.00 0.70 O R
8] 1 0.30 0.90 3 0
9 i 0.30 - 1.25 O
10 t ©1.80 0.50 e
2 1.80 0.50 O
3 - 1.80 ° 050 | O
nj i~20 0.70 0.20~0.90 0
: 1~6 1.50 0.20~050 |. O
o 1~8 160 - | o020~055 | O -
2] 1~12 - 1.20 - 0.10~043 (o2

Note: Q.ﬁ'a inetto
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(@ Formation of Natural Forests

~ Close observation of the 30 stands reveals that some have been created by
seeding, some have been established by coppicing and some show a mixture of 7
these (wo types of regencration. The No. 13 belt-transcct survey plot at
Tarnava is an example of a mixed stand of Q. cerris and Q. frainetto
regencrated by coppicing [Fig. 2-4-3-(1) and Table 2-4-8-(1)] while the No. 26
belt-transect survey plot at Vladila is an example of a Q. pedunculiflora stand
rcgenerated by copplcmg {Fig. 2-4-3-(2) and Table 2-4-8-(2)). Broad-leaved
species whlch arc nuxed with Quercus spp. arc mamly Fraxinus excelsior, F.
ornus, Acer. campeslre A negundo, Ulmus minor,” U. laevis,” Tilla

. p!nl)phyleov T. argentea Pyrus pyraster and Crataegus monogyna. The

* results of the bell transect survey suggesl that the height of the trees obsclvcd
at these plots rangcs from 15 m to 35 m with a maximum dbh of 116 cm and a
density per haof 160 -1, 360 lrees.

o The liu:mber of tegencrafeo Sc_e(llings by natural seeding found in the belt-
- transect sﬁn_‘ch plots is shown in Aop.D_-4. At feast lO_0,000 seedlings pe.r ha at
the in_iti_él 's_tage"of regenc;ation are required to expect the successful growth of
a stand by' means of regeneration by natural s;eeding wilh 30,000 - 40, 000
sccdlmgs per ha survwmg afler five years (Morlo ]mada Study on Method to
| Produce Stmctural 'llmbcr from Quercus mongohca var, grosseserrata, 1972)
'Quercus spp. whlch produce the hlghest number of secdlmgs in the survey
plots are Q. cerris and Q. petraea. The number of scedlings of Q. ﬁamet(o and -
Q. robur is a maximum of lO 000 - 20,000 per ha Alﬁong broad-leaved trecs
* other than Que:cus spp., F raxmus e.ncelsrm produces the hlghcs( number of
scedlmgs followed by Acer campes!re and T:Im argen!ea

_ _l-_'—6_7l.lj



Table 2-4-8 ~ Gbservable Specics and Summed Dominance Ratio of the Belt-transects
(1) Mixed forest Q.cerris and Q.frainetta by coppicing (No. 13, Tirnava forest)

Spocies Neabarof by Tree hoight class () L Toalbeight | Totaloovered § Saoced dosi-

’ ‘ Nowber 2] 13 4 6 &9 1¢I5 1 1B %N (m} area(m?} | wasce ntio ()
(ueraus fraine o (CF) G w3 1m om dm g1 L] 2 2 . R a3 FLY
Qe rus cerrig i) 1 5 . . . : ] . ] 5 1 187 1667 415
(Oreeruns pubscers (Qpeb) 4({1) 35 2 EA¢] 55 L1K3 157
Euonyeiug ewrcpaeus (o) 3 M R I 8 I?.SI 2%
Fyiws paraster (PR} 1 " AS) ’ ] ’ 6] ([0 ] 21
(rrieages moncgna () i 39 . | [ 141 21
Frumof spinosa (Fsh - 1 34 C o T 1 - : L L C .5 A L
Total Xy WOAE 11y 1Qy 14 X 2 3 2{l) 4 2 ] k] D 358 A% 2 100 {+
Hote: Dizmekn of breast height s ) 890 - K . . - . ‘

v o
i R TR\ & I KT
Fig. 2 4 Forest Proﬁle Dlagrams and Crmvn Pro;ecuon Dngrams of lhc Belt transecls

(l) Mlxed forest Q cerris and Q fmmetm by copplcmg (No 13, Tlrnava forest)

Table 2-4- 8 Observablc spec;es and summed domlmnce ratio of thc Belt lransccls
(2) Regenemllon by coppicing of Q. pedunchﬂora (No 26, Vladda forest) -

Species . T - 1 Bumber of tees .o Tree b{|gh[ch;§ (m) - Toulhughl Totzlcovered | Surmod doed-
) Kumber % 13 15 16 ° 17 - o R . o (m) area(m?) ] sancerati (F)
yu{n;ﬁdmfr}_bm (Qped) 14 1006 4 ] 4 - 5 218} -- 235.0 100.01
Total 14 noe 4 1 4 5 216 285.€] 100.04

Nowt: Diameter of breastbeight (cm): 22-34

Fig. 2-4-3 - - Forest Profile Dlagrams and Crown Pro;ecllon D:agrams of the Bell lransects
(2) Regcnerallon by copplcmg of . pedunchﬂora (No. 26, Vladlla forest)
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Growth of Root System

A root system survey was conducted at a declined forest at Craiova UP I 81B
and Craiova UP 1V 142C (Table 2-4-9) to obtain information on the state of
root system growth with a view to conducting drainage and infiltration work.

. Table 2-4-9_ Root Distribution

Forest

Species |No.| Tree | DBH |Degree| - Lateral roots : Tap roots Vital

name | - heighf | of [ Number [Thickness| Depthof | Depth | Thickness | activity of

: . ci |dectine] distribution of im Depth| fine toots

(m) | (em) (Unxim) | (cm) {cm) (m) (cm)

CosovenijQfraineto | 1] 12 | 15 |2~3 36 108 10~-60 |ewre than 2m 50 Low
. 2] 1218 |2~3]-23 - 10.4 10~60 [more than 1.5m 20 Low
Criva Q@ frainerro | 1 12 18 |2~3 24 . 337 10~60 |more than Im 19 - Low

' 12y ] 2 1| 29 334 10~60 |morethan Imf - 24 Moderate

: 3l 1o} 16 |2~3 22 - 25.9 | 1060 |morethan Im 35 Low -

[CAS [Qrobur | 1] 25| 26 0 35 - 155 10~60 |moce than 1.5m - High

The root system of {hé dcclin‘cd forest of Q' frainetio (tree height of 10 « 12 m;

dbh of 16 - 20 cm) has a thlck main root at deepcr than 1, 5 -2 m. The lateral’
root density is 22 - 36 roots per m’ of the soil proﬁlc and m’my are found at a
depth of 10 - 60 cm. The surveyed tree of with a decline gra(le of 3 lns less
finc roots (hat the surveyed free wnh a decline gmdc of 1, indicating a lower

-~ level of vxgorousﬂy

' COI'np‘il'lSOll between lhc state of root growlh of the suerycd {rees and that of a

healthy Q. robur stand at thc ICAS cxpcmncntal forest found that the

- vigorousity of fine roots at the ICAS experimental forest \_.-.'as higher than that
- of the sufv;aj;ed trees of declined forests, suggesting that the vigorousity of fine

roots is affected by the degrée of decline of standing trees.

" The soxl hardness at thc root system survey sites is shown in 'lablc 2-4-10. The

- hardncss 1ndex measured by Yamanakas Soil Hardness Tester at Criva and

‘: _ Cosovem shows a hlgh value of 26 - 28 mm below 30 cm of the soil profile. At

. these sntes, the hght clayey so:l maintained the moisture absorbed by the seil

“dunng the dry Wealhcr spell in the second half of the 1980’s with the trces

o survwmg this drought but lhat such moisture was spent al the timé of the
: extremely abnormal dry wcathur in the early 1990°s, making it impossible for

the trees to survive.
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When drainage and infiliration work is conducted, its distance of 1 - 1.5 m
from a tree with a depth of 20 - 25 cm is belicved to cause little damagge to the
root system.

Table 2-4-10 Sml Hardncss on the Plots of Root Systems Survey

Forest name _ Spccres Sotl hardness of cach soil depth (mm)
e 10 cm 30 cm S0cm | 80cm
Cosoveni - (O frainetfto | - 23] 28] 27 © 28
Criva . Q frainetto . “13] 26 ' 26] 21
ICAS Do |@urebur o | 200 .=y - 251 © 25

- Note: Measured by Yamanaka's Soil Hardness Tester
lhrdness index Root growrh
(mm)
. Less than 23 Easily
. 23~26 . iPossible
27~30  |Difficult
31~40 . |Impossible

2) Composmon of Amﬁcml Stands _ |

‘ Quercus spp the main specres obsm ved in DOlj and Oht Counues matnly forms
naturally regeneratcd stands. In the case of arttﬁcral stands creatcd by artificial -
sceding or the planting of seedlings, many stands are nottceably young Among .
these 'trttﬁcnl stands, the survey was conducted ona plantcd Q. robur stand and
" directly seeded Q. frainetto shnd

' Fig._2-4-3-(3) and Table 2-4-8-(3) show_ the survey results for a 45 year old artificial
.+ stands mainly consisting of Q. robur. Of thenccompanying species observed, .
: fmmel{o was rcgencrated by copptcmg from the roots and Q. petmea was planted.
The tree densrty of this s{and is 1,180 trces per ha 'md the crown densrty is 85%.
-The average decline grade of the main specres ie. Q. robur,is 1 1 although 35% of . "
. Q. robur show a declme grade of 2.0 - 4.0, 1llustratmg the need for forest. -
. restoration. The tree helght of the surveyed trees ranges from 6 m o 17 m and the .
: relatlon between the tree hetght class and declme grade shows that most Q robm =
and Q. frainefto trees in the tower story (6 m * li m class) show a hlgh dcclmc

- grade of 2.0 - 4.0. In conlrast the proportlon of trees showmg a htgh decllnc gradc :
of 2.0 - 4.0 of 28.6% is not that htgh in the upper story (12 m 17 m class) |

I‘tg 2-4-3-(4) 'rnd Tablc 2 4 8- (4) show data for a dlrectly seeded 13 year old Q
Jrainetto stand The number of trces per ha is l 680 with a crown densrty of 12%.
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3)

The average decline grade of this stand is 1.7 with 29.3% of the trecs showing a
decline grade of 2.0 - 4.0. There is a strong correlation between the tree height class
and decline grade as all of the trees in the lower story (5 - 6 m class) fall in the high
decline grade range of 2.0 - 4.0. In the uppcr story (7 - 10 m class), many trees of
low tree height class show a high decline grade. (Note See 2-4-3 (1) 4) for a

 destiption of average declmc grade).

MNon-Quercus Spp. Artlﬁenl stands

© Rabmra pseudoacacm and Populus spp

T he main non- Quercus spp '1rt|f"101al stands in Olt and Dolj Counties are huge

amﬁelal stands of Robinia pseudoamcm and Populus spp. R. pseudoacacia is

1mporled from Noﬂh Amerrca whlle Populus enro@nericana, a mixed species

 between European and Amerrcan specms, is common in the case of Populus spp.

' s{ands I- 2[4 whlch is used as a breeding specics lS a clone which was developed
in Italy and is a recommended spccres bocause of its cxee]lcnt growlh

- The No. 15 bclt transect survey plot is an example of R, pseudoacacm at
M'ldona under the _]lll‘lSdlCilOIl of the former Apcle Vii Forest Range Ofﬁce and

~ has been establlshed through regcneratlon by copplcmg from planted R.
'pseudoacacm [Frg 2 4-3- (5) and Table 2-4- 8- (5)] The or;grnal mlerval for the
planled seedlmgs was 4 m between rows and 2 m between scedlmgs and the
* present {ree height i is in the 12 - 15 m el'_ass. Slm_llarly, the No. 14 belt-transect
survey plot is another example of R psomloacdcia at Celaru, again in an area
under the jurirsdic'tion of 'the"former Apele Vii Forest Range Office (Fig. 2-4-3-
(6) and Table 2-4-8- (6)] and the height of the upper story trees of this stand is
a as hlgh as 15 m - 20 m. These R. pseudoacacra slands are inland dune forests

' located far from the Danube Rlver and, therefore, the water envrronment is
' belleved to be poor The grade of die back of these slands of 2.9 for the No. I5

survey plot and 3. 0 for thc No. 14 survey pIot is high. Compared to lhese R.

- pseudoacacra stands in the Apele Vii arca, the R. pseudoacacm copplce stands
_'at Desa near the Danube River in areas under the jurisdiction of the former
B Poiana Mare Porest R'mge Ofﬁce show excellent growth with a decline grade
. of 04. The No. 17 be[l iransect survey p]ot at Desa is an cxample of a dune

7 forest of Populus euroamericana Compared to those piantcd at lowland, the P,
i I_'euraamericana trees planted at the top of dunes show less favourable growlh

"bul most trees have reached a height of 30 m wnth a low decline grade of 0.3,
o conshtul;ng excc]lent slands [Flg 2-4- 3 (7) and 'I‘ablc 2—4 8 (7)] |
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Table 2-4-8 - Observable Spceieé and Summed Dominance Ratio of the Belt-iransecis

(3) Artificial stand of @.robur and Q.petraca (UP V, va.54], Seaca Optasani)

Fig. 2-4-3

Species Number of Helght Piamewrof Beelaing prade Remarks
tees breagt beight
: } m) - (cm) Aversge 219 2040 : R
Qe reus eobuer (Qr) ) . 46 &7 -1 1.3 652 ME{Pharedmaispecies .
(ercus fralneto (QN) 10 7-16 323 21 200 £0.0{Copping Uee, 2ccampanied spoiies
Quercws pesraen (Qp) 3 1315 12-20 13 £1.0 N0fPlankd ke, accampanied spocies
Toizl - : 59 617 . 328 1.7 315 42.4 co- . e
e} i ézy% 1R
{1 } A 6“ 38
+<4 1 ;
: gg p 7 gk(zﬂﬂj it 3
H 7 3 i { LG 1M, 3§
1ak: R
L3
r . )
W e, \da ||
1 ’ ¢
i . 7 @ U 2
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‘ | { l
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! R R\ Y7
¥ }ull;l " - (}.,1) ’ ] K ‘f’. .
i LI I N .

n ‘?.7.'_'.15 )

’ N;.\i'.c:.(ﬁi Q-.!'m‘r.e;:c';.(P): @ petraea, Oery: Q‘x‘frrl:l @ :D;T[ii.'tt G:a\;: 1-.4 A _
Forest Profile Diagrams and Crown Projection Diagrams of the Belt-transects -
- {3) An‘iﬁcial stand of Q.rabur and (.petraca (UP v, ua.54J . Sc_aca ()p{asani)

Table2-4-8 Observable Spécics and Summcd Dominarice Ratio of the Belt-transects
(4) Astificial sl_and of Q. frainetio (UP 11, ua.26B, Ct_:rzen_i, Caracal)

Specics Romber of Height Dlamewrof Declining grade Remuls |
rees o beeastbefghe : B S
: S : L (my CC fem) - Average 0-1.9 7040 :
Quercus frainesip Q1) i i - 510 1022 - 17 07 - 29 Directsceded mad species
Acer lanaricurt (A¢) ¢ R T -8 10 - B L00.DJ1ccam panied spuiics
Toal 12 510 [%3] i 69.0 EIG : -
Foreat profile diagram S
(] .
) )
- g

oW

I I
W A Hn nhn’ .

ap Bl ap 338 U mr) A
Pre i :
ity . :

{7

t./‘ 'l’f.’fh‘u
, 2%
&, AQ | % 7k

4 ) R ;9 R LI ;o . :
©Notes () Qfrainetio, (p): Q.pfff'm'd.. others: Qcerrls @ 1 DoclneGrade 24 17T e )
Forest Profile Diagrams and Crown Projection Diagrams of the Bell-transects

(4) Artificial stand of Q frainetto (UP 11, ua.26B, Cerzcﬁ_i, Caracal) -

..c-
F-

Fig. 2-4-3
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Table 2-4-8  Observable Spccics and Summed Dominance Ratio of the Belt-transects
(5) Regenecration by coppicing of Robinia psendoacacia (No. 15, Madona forest)

SeiRs Tamber ¢l thvs Tree beightclasa{m)y - Totalbeight | Totslcovered | Surmed dosd-
Number % 4 7 [] 9 10 1§ 12 11 15 15 {m) area{m?) | eaece rtio ()
[Robiniz gsm&wom 1Rp) 48 (3) 10000 1 1 1 1 2 443) 16¢8) 121{1) 3 2 524 s 1000
Totat 48(5 o4 0+ - b - | 1 2 4(3 16¢h) 12{) 4 2 524 B3] I[ 10004
Nt (1) (5) - Dead bree Diamewr of breast beight (em): 12-32
. . ] | f?
. “1. b 5 N Foreat profile diagearm
)\l it " v .'\ ‘. \‘ " (R A N : l’(‘ '| 4
WD / \ ' 4 Py ) ;
E o3
rLd

Troo boight

-
e

¥

e .
i

M % A\

nu ‘fﬂﬂ @y ugn ,l’l zl,'ﬂ “ nu“'

Nz > *:Fvb
4 » YH' 3

,,-1.49 o)

b

e o : o : Lo

Fig. 2-4-3  Fores! Profile Diagrams and CrOw_ﬁ Projection Diagréms of the Belt-fransects
- (5) Regeneration by coppicing of Robinia psendoacacia (No. 15, Madona forest)

Table 2-4-8  Observable Species and Sumined Dominance Ratio of the Belt-transects
(6) Regeneration of Robinia pseitdoacacia (No. 14, Celaru forest)

Spocics o Murha of ey Tree heighl class {m) : Tolal height | Totalcgvered | Sumincd dond-

) R Number % 4 10 TR 1) 18 19 20 21 (m) wea(m?) | omce raio ()
Robinir pseudsacacia (Rp) YIS BT 1 A1) 1 - 1 1 2y 0 164 120.0 1000] -
Tolal -

1) oo iy 1 1 403 1 ] 1 2¢y 1 164 1200 - i00.0

Kot (3% (3) - Deadeea Pameterof breag hoight (em): 15-34

Troe height

¥4

tP H

" Fig. 243 Forest Prof” le Dlagrams and Crown Pro;ecuon Diagrams of (he Belt- transecls

- (6) Regengr_qu_o_n of _Robu_a‘m pseudoacacia (No. 14, Celaru forest) __
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Table 2-4-8 | Observdhle Species and Sunnnod Dominéncc Ratio of the Belt-transects

(‘7) Sand dune forest of Populus éuromneriéana (No. 17, Dcsa forest)

Jecies Nyche oliit i Tree helght class {m) Toulbeight | Tolateosered | Sacind dorni-

) Number % 13 19 7 0 3 o Am} area(m?) | nance oo (%)
Popu'us eurocinericara (Fe) 9 w0oe] 1 2 1 4 C M5 3i04) - 1000
Tota] 5 1o} & 1 2 1 1 45 304 - 100.C

Kote: Diameter of beeast height (em): 20-45

l*lg 243"

\

ol (m )( U(lT)

F orest Proﬁle Dlagmms and Crown Prolccllon D;agmms of lhe Bell tnnsccts
(7) Sand dunc fon,sl of Populus euroamer:cana (No. 17, Desa forest)

@ 0. .-ubm

.Q mbm is a spcc:os Wthh was mlroduced from Norlh Amerlca and is
) regarded as a promising species wh1ch can be adapted to southem Ronmnla
“This species has been succcssl"ully used as roadside trees in Buch'irest and its
excellent growth i 1n a1l1ﬁc1al stand at the Retca cxpenmenlal forest (stand age:

20 ycars) under the comrol of Glmnpau Forcsl Branch Ofﬁce, _Glu;glu Foresl

o Rango Office is well known The survey ﬁndmgs at a 40 ycar old plantatlon o

site at Perisor uP 1V 99A in DO]_] Counly are doscrlbed in thls report

'Such Que: ‘ClS spp as Q fmmefro Q cerris 'md Q robur Were planted al the -
' S'ime (lmc al the abovc plantatlon site over an area of 7.7 ha. Fig. 2- 4 4 shows 2

the survey rosulls on lhc tree helght and DBH of Q mb.'a ata sunvey plot of

o _ ﬁve lines x 50 i (line mterval of 3m and seedlmg dlstance of 1.5 m). Fho

observed tree helght and DBH are 15 - 17- m and 20 - 25 cm respecuvely

- . Fig.-2-4- 5 comparcs ihc lree helght of Q mbra wnth those of thlee other

Quercus specnes plantcd at lhc same time. The helghl ShOWl‘l is 15 - 17m for B :
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Q. rubra, 12 - 14 m for Q. cerris, 9 - 11 m for Q. robur and 7 - 10 m for
Q. frainetio.

As described above, the growing state of Q. rubra at the Perisor plantation sile
is far better than that of other Quercus spp. The growth of Q. rubra at this site
must be continually monitored to examine its adaptability to Olt and Dolj

- Counties.
19
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@ Pinus nigra

Pinus nigra is a local species in Romania and its introduction to Olt and Dolj
- Counties is hoped for because of the little presence of coniferous trees in these
countics. Its value as a species for ‘windbreak forests in southern duncs is
' dcserrbed in detail in 2.4. 6-(1). Here, ‘the survey resu]ls on an old planlatlon '
site at Topun (Vulturesti UP 11 52; stand age of 32 ycars) are  described.

Pinus mgm has the disadvantage of bemg weak against snow damage.
' Although the planlatlon site at Topana shows a good state of growth with an
'\vernge ree helght of 12 m and DBH of 10- 18 cm ils growlh situation must
be contmmlly momlored to cxamine its ﬁdaphblhty to Glt 'md DOlj Counties.

4'[‘opegraphlcal eonsrderatlon to protect Pmus mgra from SHOW damage is -

parl:cuhrly unportant in regard to plantation site selectron in erder to achicve |

- good p]antmg results Pinus’ nigra is also a candrdate specres for hlilsrde
| regreemng work in the future :

 4) Sl'\te ofForest Declme

@ Forest Deehne Fact- Fmdmg Survcy

The F ndmgs ef the forest decline fact ﬁndmg survey can be found on thc_.
decline survey sheets [App D-1-(1) - -(22)] and App. D-8 and App. D-9 which

- show the decline grade ratio of ihe surveyed stands. The decline grade of the _
surveyed trees was deter mmed as (he average measurement resulis (scores) for
four survey 1tems ie. tree form, _dre back defoliation ratro and branch aud leaf :

- densily. Such survey 1tems as leaf colour and leal necrosis can be used {0
provrde useful mfomlauon on (lee he1lth by lndlcanng whether or not irees are
adversely affecled by drse'rse and pests '

. The [“ ndmgs ef the fact i" ndmg surVey at 22 survey plots are eomplled in App
- D-6. The main specres of dec]med fores{s are sueh Quercus specres as Q.
’ frametlo, Q cerris, Q penaea Q robm, Q pubescens and Q. peduncuhﬂom, o
hybuds of Q robur and Q. ﬁameﬂo and - hybrlds of Q pubescens and Q.
- framelto Species other ihan Quercns spp are Fraxmus excels:ar, Framms
~ ornus, Acer campestre and Acer negundo These broad leaved specres appear .
at the survey plots mixed w:lh Quercus spp. App D- 6 also hsts secondary
species observcd in declmmg stands, mcludmg !hose of Quercus spp- which
- are not consrdered to be the dommant spccres, Uimus minor, Malus sylvesms
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and Pyrus pyraster. In the case of R. pseudoacacia, its state of decline was

established based on the tree top death of the surveyed trees at the belt-transect
. survey plots as described in & below,

- The rmmber of plots with a stand dectine grade of 2 or higher is 12 out of 22,
“i.e. five out of 14 plots in Dolj County and seven out of erght plots in Olt
County. '

The degrec of damage is affected by characteristics of the species. Out of the
22 survey plots, mne plots show a damage degrec of “slrong Of these nine
- plots, Q frame{to is the dommant spccres at seven plots While Q ﬂametro
'often appears mixed wrth Q cerrts, its degree of (hmage is always hrgher than

that of Q. cerris which appears to be the least damaged 'rmong erercus spp. A

d'rmage degree of * slrong was also observcd at one plot each of Q. petraea,
Q. mbur Q. pubesceus Q cerris and a hybrrd of Q pubescens and Q.
. . fmmetro All of these spccres are oftcn mrxed wrth other spccres o

'Among broad leaved speetes othcr than Quercus spp Prarmus ercelsror has
the hrghest appearance with a low degree of damage Thrs species is mixed
wrth Q. robur constrtutmg stable stands with a high tree herght

Populus spp tcnds to show an exeellent state of growth with a low degree of
damage ' '

' Die Back of Species Found at Belt-Transect Survey Plots |

The ﬁndihgs on the die back of .s'pecies found at the belt-transect survey plots

in the forest vegetation survey arc-'sho'wn in App. D-10 while the ratio by

decline grade at these plots as determined by the data on die back is shown in
' App D-11.

' App D lO mdrcates that Quercus Spp- belts with a hrgh stand dcclme grade are_'

plots dommated by Q. frametro Among the R, pseudoacacia plots, those in the

. area of the former Apele Vii Forest Range Office show a high stand dcclme '
| grade whlle those in the arca of the former Poiana Mare Forest Range Office
“show an exceilent state. of growth wrth a low stand decline grade. |

| App D-1} mdrcates that srx Quercus spp plots and four Quercus spp- plols.
have a damage degree of “strong and “moderate respecirvely. Six plots with
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“a strong degree of damage consist of threc plots of forest vegetation type 5
(dominated by Q. frainetto and Q. cerris) and one plot each of forest
vegetation type 4 (dominated by Q. petraea), type 10 (dominated by Q. robur

-and Q. pcduncuhﬂom) and type 11 (dominated by Q. frainetto). All four plots -'
with a moderate dcgree of damage belong to type 5 (dominated by Q. framelto
and Q. cerris). Two R. pseudoacacia plots in the area of the former Apcle Vii
Forest Range Office both show a strong degree of damage.

5)  State of Defoliation and Acorn Droppmg of Q frametlo

”Seasonal observauon of defohatlon 'md acom droppmg was conducled at a Q.
fmmetro dommated forest at Scaca Opt“tsam and the rcsults are shown in Fig, 2-4- 6,
| Flg 2-4-7, T able 2-4-11 and App D- 5. This observatlon used a cm:ular lll(er trap (i
' 7 'm in swe) placcd bc]ow the crown and the trapped litter was mcasured every month
" durmg thc pcnod from July to October Thc dcfollauon paltcrn of Q. framel!o in lhc
4 growlh pcnod m 1998 was not partlcularly abnozmal The cbservauon of dropped
acorns which was conducted at the same time '13 thc obscwanon of defoliation
: showcd only a small number of unmalurc acoms among the col]eclcd S'unplcs
o suggcstmg nornnl growlh m 1998 as in the case of the dcfohatlon r’ntc
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Table 2-4-11  Data of Litter Trap Survey

(July 0ctober 1998 Q. fmmelto at Seaca- Optasam forest)

Trap

Other components (g)

Lcaws (g) _ Acom (g) ) ~ Branch (g}
number| Jul "Aug Sep Oct | Jul’ Aug Sep Oct | Jul Aug Sep Oct| Jul Aug Sep Oct
o 20 021 4453680 39 48 600 100; 72 05 100G i50{ 50 25 26 22
2] 13 18 540 1281 24 06 272 720} 35 20 154 243 37 14 13 08
3|27 17 1250951 24 02 100 50| 212 34 175 72| 44 08 20 12
4 __0.8 24 884 108.6 .3.7_ 12 85 69 22 - 2001 {180{ 36 04 43 18
"8 55 22 84020201 13 11 117 82 96 10 402 106/ 48 15 38 2.1
S0 32 131032 2100 25 1.6 550 150f 124 - 08 352 1301 54 21 50 38
JTl 62 - 18 1110 1500 18 - 190 54f 118 05 166 162| 36 20 24 24
8 31 1.8 1101 1928 . - 90 30| 284 05 470 711 53 30 138 26
9].-32 11.6 1061 203.5] . 08 . - 120 28] 22 25 228 291 31 17 51 21
100 27 50 900 1540 37 03 52 34 110 12 256 192 60 283 38 42
250
'E" 200 |
o :
% 150
_ “§ 100
@ .
E. 50
0 ..
SRR 2 3 4 s 6 . 1 8 9 10
i : Trai)_Numbcr _ ‘
Fig. 2-4-6 - Leaves Trapped from July to October 1998 in Q. frainetio Forest
LI at UP V, Seaca Optasani, of Slatina Forest Range Office
- y e
8 s el LT
N g I
g-_so - s : : : : Ml
'._of-\' """"" ..‘,‘,'_-"?" EJAug
R IR - R """ ESep
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L ' Fig.- 2_-4-? Acorns Trapped from July to October 1998 in Q frameﬂo forest

at UP v, Scaca Oplasam of Slatina Forest Range Office .
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(2) Composition of Declincd Forests

A ground'conditions snrvoy and forest conditions sufvcy were conducted at damaged
national forests (damagcd ‘for"csls) and forests subjoct to the a\toidancc of decline
(prcvcnuon forests). The survey 1tems were the tree spccncs tree height, dbh, crown
densﬂy, dcc]mc gr‘tdc inclination and slope direction. There arc 168 survey plots with a
total survey area of 12.16 ha and 8,404 lrecs The dcclmc grade ChSSlﬁCﬂllon was
conducted mainly featurmg the state of dicback while referring to thc decline gradc
:ovaluatlon method (Gradc 0 through Grade 4) used in Romania for the foresl momtorlng
of single trees [2-4-7-(2)]. The main charactefistics of these forests are dcscrtbcd bclo\\{.

Mixcd st‘mds of Q Srainetto and Q. cerris show a high decline grndo for Q. frainetto.

These slands are frcqucnlly observed in hill forests m the North Part and in plam
forests in the Mlddle Part. ' '

Mixed stands of Q pett‘aea,_Q. frqiueltof and (. cerris show a high decline grade for -
0. ptjztrnéd.' 'l‘thc stan'ds are ofton obscrvcd in hill forests in ‘t_hc N_ortl_l Part. '

lho rchttonshtp bctwcen the crown denstly and dcc}mo grado in shown in Flg 2-4 8.

The ratlo of dcclmmg trecs wﬂh a declme gradc of 2 or hlgh mcrcascs as Ihc crown -
density dccreascs Howevel somo plots show a low ratio of dcclmmg trees even

* . though the crown density i is low The reason for this is probably that the damago is

- concentrated on certain species, leadmg to the rcmOV'tI of dcclmmg trees and a

resulting decrease of the crown dcnsity lﬂg 2 4 9 compares the rallo of trees with a
decline grade of 2 or higher with the dogrcc of stand decline. In thls figure, the ratio .

- of trees with a declinc grade of 4, Le. dead trees, in the total numbcr of dec]mmg

lrees is ‘shown for each survey plot. Obv1ously, sound stands have a low ratio of trees

which arc judged to have a dcchno grado of 4. thn the tatlo of declmmg trees with

a dechne grade of 2 or htgher mcreases the ratio of trecs wnlh a decllne gradc of3or -

4 among the declining trees becomes hlgh This fact mdtcates that the ratio of trees -

with a htgh declme grade incrcases ‘with a hlgher ratio of dcc]mmg trecs Stands with -

_a crown density of 60% or monc arc gcncrally Judgcci 0 be healthy Howovcr, stands -

of more lhan 100 years of age show a low crown densnly 1e\fcl because of the

proxmnty to the rotation ago In the case of these stands o close correlation -

- between fores declmc and the crown denstty is observed. Thcse stands atso show

little damage dno to drought ‘When the crown diameter of declmmg trees is

comparcd wnth that of heaithy trccs, thc crown dtamcter of the former is smallcr "

_ undcr a similar stand (lcnstty, rcsultmg in a tendcncy towar{ls a lower crown densny

~at declmmg st'mds
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- @ Declined forests arc mainly observed in forests of 40 years of age or more, Young

stands show rather little damage.

® There is no distinct correlation between herbal undergrowth and forest decline. Al

those sites where the crown cover is opened up due to the disposal of damaged trecs,
however, herbs of Gramineae (end to become dominant, often preventing
rcgenerauon by mtur‘il scedmg '

® Trees with advanced decline at the crown are further suppressed hy n'eighbouring

healthy (recs and, therefore, their height tends to be lower than that of healthy trees.

The results of the forest cpnditions survey are shown in App. D-13.
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Based on the above survey findings on the forest structure, the interpretation of declining

stands on the acrial photographs was conducted and the interprct_zition results are
described in 2.6.2. | |

Growth of Main Species and Phenology

A gencral forest COIldlthﬂS survcy, amlysrs of the coflected referencc matemls and
mtervrcws with local forestry engincers were conducted to establish the picture of growth

of l_hc_ main species which is described next.

Quercus robur

~ This si)ccies is suited to a climate of continent'll dis'ersity Its resistance to winter
_ cold is fairly strong but due to its strong demand for a certain tcmperaturc during

the growth per iod, it is dlstrrbuted at a sllghtly lower altltude than Q. petraea. It is

' oftcn dtstnbuted in areas with good water condnllons such as ﬂood plains.

Quercus rabur forms the uppcr story canopy and is a tall tree whtch eventually

~reaches a high of 30 35 m with a dbh of 1 -2 m. Growth is at the maximum
'hetwccn 50 and 70 ycars of age and it continues to grow for 150 20() years. The -

expected life is as long as some 500 - 600 years. Provided that thc sorl and other
growlh condltlons are favoumble thc annual mcremcnt is 7. 5 m per ha for a stand_
of 100 years of age and 9 my’ per ha for a stand of 120 ycars of age. '

- Quercus cerris _

(Forest and grassland forest) This species is found in steppe forests, plain forests
and hill forcsts Apart from pure stands, it tends to form nnxcd stands with Q.
fmmelfo It withstands hot wealher low precrpltatlon and droughl It can 1cach a
height of 35 m wrth a dbh of 1. 5 m, Allhough the annual 1ncremcnt is lower than
that of Q. mbur and Q petmea 1l is hlgher Ihan (hat of Q ﬂametro The averagc

~ annual mcrement rcachcs s " per ha at an agc of approxrmately 100 years with
' favourablc growth condmons Lo : N .

Quéréus fminéﬂo

(Forest and grassland forcst) Whlle lhrs spocres often forms mlxed stands wrth
Q. cerris in stcppe forests, plam forests and hill forcsts it also forms pure stands.

- The growth condrtlons and tree shapc, efc. are very srmllar to those of Q cems Its :

drsmbutron area, howcvcr, tends to be ata hlgher alutude than that of Q cerrts In B
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general, it withstands conlpacted soil better than Q. cerris but its resistance to
drought is lower than that of Q. cerris. '

The growth performance of Q. frainetto is slightly infcrior to that of Q. cerris and
- the most vigorous growth is observed at an age of around 100 years with an annual
increment per ha of approximately 4.5 nr’ per ha with good growth conditions.

~ The cxisting_nalurél stands have more oftcn than not been generated by coppicing
from the fools rather ihan'ordinary coppicing and this is considered to be one reason
for the poor seed bearing in rcccnt years Q. ﬁametto is the only Quercus spcc:1cs
capable of regcncratmg by coppicing from lhc roots.

me_r'nus excelsior

_ T hls specres is not partrcularly sulted to compacled soil. It is often mrxed with
Q. robur and forms the upper story canopy logether wrlh Q robur and Ti ilia
' :plaryphyﬂos Itis.a tall tree reachmg a hcrght of some 40 m with a dbh of 1 m. The
mlml growth 1s ]argcr than that of Q. robur and the maxrmum growth is achicved at
an age of 30 - 40 ye"rrs Growth after 70 - 80 yecars of age is inferior to thaf of
Q robur. At the best of lhe cxpcnmental sites, the annlnl increment may reach 8 -
10 per ha. Special carc is requrrcd durmg the lcndlng siage of mixed s[ands
becausc of the fast lmual growlh

- Robinia p.rehdoa_cacia_

I‘hls spccrcs withstands drought bcllcr than Q ﬁametto but is unsurtcd to
: compacted sorl preferrmg sorl \vrlhahlgh porosrly It can reachahcrght of 25 30

o m wrth a dbh ot 80 - 100 cm The 1mual gmwth is exceptronally hrgc reaching a

‘herghl of 10 m m ﬁvc years but the growlh starls lo decline after 15 - 20 years The
-"annual mcrcmcnt is around 15 - l'? m pcr ha for 220 year old stand.

: Popr_dus_ énrba'm'eﬁcand .

Thrs spccms cnjoys slrong initial growth and the annual increment reachcs a

: ~"-f'max1mum of approxrmatcly 30 m’ per ha at an age of 15 - 20 ycars It cvenlually

* reaches a helght of 40 - 50 m wrlh adbhof2m.

o ..'The phenological aspects such as ﬂowermg and secd bcarlng, ete. of the main

o 'specrcs are shown inT able 2 4 12. Phenologrcal information on ﬂowermg and seed
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bearing, efc. can constitute indices to judgc the appropriate timing for various lypes
of work for successful regeneration by natural seeding and nursing,

Table 2-4-12 Phonology of Main Spo(_:ios '

Tree Species [ Mar | Apr | Mayl Jun | Jul | Aug [ Sep | Oct | Nov

Q.frainetto (Garnita) ~ - - e -0 - S IR T I QA
Q.cerris(Cer) [0 * . oA
Q.robur (Stejar) O % . - QA
Q. peiraea (Gorun) Q. i . . g QA
Fraxinus excelsior (Frasin) SRS YEE ot 3 RN N R <A '

. {Robinia psendoacacia (Salcam) - | - QA | - Hf R L -
Cornus sanguinea (Sanger) | AYO ] - OA
Gleditschia trincanthos (Gladita) ANO i <
Ligstrum vidgare (Lemn cainesc) : O . K 5 OA
Acer campesire (Jugasteu) R DN © SR < ¢ ' S Sh |
Rosa canina (Maces) _ ' ' _ _ &—PA _
Crategus monogina (Paducel) A O fr : | <
Purnus cerasu'em (Corcodus) : x| O] & ' “*A 0‘ I

Nole O Fohatlon ifr llm\umg O Sccd Bcarmg (Hanesnng) A ‘lowmg

2_..4_.4 'Fo_re‘st rLai"_l__d Productlwty B '
{l) Forest Land Produclivity

Tree growlh is determined by the tree helght and thlckcmng growlh whlle s{and growth

is determined by the stand densuy of forest trees. It has bccn lheorcncally cstablished .

that ihlckemng helght is closely n,lated (o lhe sland dcnsﬂy whcn a stand is slratlﬁed by
tree helght Thlckenmg growlh is, lhcrcfore, a factor whlch must bc laken into
'consuler‘mon when analysmg the stand slructure ‘As lhc sl'md slmcluro 1s charactensed
by the type of forest work opcratlon lhlckcnmg glowlh should be understood as a factor
determined by the lypc of forcst work opemhon In contrast as far as lree growth is

concerned, the tree height (cnds to aot as an mdependenl varlablo, 1e a factor lcss e

affected by the type of forest work opelation The site mdex is an mdex dctermmed by
this tree height as an mdepcndent varlable When consntlermg the purposo of use
(votation age) and the helghl growih curve of Quercus spp., the mam spcmcs in the Study
Area, it is deemed approprlate to treat the he]ght of l(}() year old {rees as the snle mdex

lhe he]ghl of such comfcrous trees as Plcea spp and Cedrus spp. is closely lmked to the

. watet envnronment of - the: soil and is gcnera]ly hlgh along valleys and low along. .

ridgelines in mountain areas.  In comparison, such correspondoncc to _t_hc water
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cnvironment is not so clearly shown by broad-leaved trees, forming the common opinion
that the impacts of the water environment, i.c. topographical location in a valley or on a
ridgeline, on them are small, However, a close relationship between topogeaphical
features and the water environment is observed in the case of Quercus spp. stands in the
Study Area. The Study Area generally consists of terraced fms with a thick gravel hyer
and low annual precipitation of 500 - 700 mm. At relatively high middle terraces as well
as high terraces, the deep groundwatcr level suggests that the soi is always dryish. Low
terraces of which the relative height from the groundwater level is rather small, however,
enjoy a comparatively wet environment, '

‘ 'I‘he‘c-ompact bed soil 'formation in the Study Arca has been believed to be a negalive
factor for plant growlh Because of such compacmess however, a capillary system |
.conswtmg of fine pores is well developed in thls formation and it is assumed that a large :
quantlly of w*aler is stored in these fine pores. As the capllhry tension of fine pores 1s
~ strong, it is not easy for trees (o use the water stored i in the fine pores Nevertheless a
~poor but stable water ‘environment is available for forest trees which are eapable of
_ extending their roqt systems_ in this Vcempact formation. The survey results indicate that -
0 fraiti_eﬂo and Q; ,ce;rris are species '\'.vrh‘ieh can adapt to such a rcromparct formélion.

Meanwhile, areas “-fith' different site quali(ies ean be found on the serface of terraces
W above the compact fonnallon as lheir water storage infi Itrallon and (hannge conditions
‘_=reﬂect the existence or non- ex15tence of A and B hornzous wnh a different (hlcknes'; as
‘well as degree of swellmg and softncss (compaclness) and also slight but still dif fcrmg

' _' ‘ mchnatlons and undulallons ' '

More detailed énafysié fe#eals that Clase I 'md Class II sites of Q. rbbur are located in an
" enwronment (low terraces, elc.) with '1bund'ml water stored in medlum and fine pores
: (pE < 2 7). In contrast, (‘lass I ihrough Class V sites where Q fmmetro and Q. cerris
'often grow present an envuomnent wherc water slored in the fine pores in Ihe compact
base soil formatlon can be utlllsed Using lhe sue quallty of Q fr(unelto sites as a
criterion, Ciass [Q. robm sites are above this criterion and Class II Q robur sites closely
, resemble Ciass I Q frametro sites. The rehuonsmp between the site mdlces for Q.
' fmmel!o and Q cerris and lhe land condmons is outlmed in Table 2-4-13.
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" Table 2-4-13  Site Indices (1'ree Height of 100 Year Old Stand) for Q frmnet!o
and Q. cerris and Land Conditions

Site Quality | Tree Height{m) |- - _ o Land Conditions

Special 1 30.1 - 340 - Low tercaces with swollen and soft A and B horizons
1 26.1 - 300 - Low terraces; stightly compact A and B horizons in the case of Q. robur
B 22.1-260 | - Slopes with thick soil or weathered layer; compact low terrace
HI 18.1-220 - | - Terrace surface with gedtle inclination, minor undulations and good drainage
- Flat surface of niddle and high terraces with swollen and soft Aand B
horizons . o .
v 14.1 - 18.0 - Flat surface of middle and high terraces with crown coverage of
. approximately 60% - S :
v 10.0-14.0 - | - Flat surface of middle and high lerraces covcrcd by compact A and B hon!ons
o - - Narrow terraces with low level of water stored in fine pores |
- Forest edges and wmdy sites wnh crown coverage of 50%
Notes : c
Special - - ~ 1 - Classl Q robursite . - ' : :
Thickness of A homon : . healthy forest land = 15 - 20 cmy; poor l'orcsl Iand <15¢cm

Depth of B horizon healthy forest land =25 - 30 cmy; poor l'oresl land = very eompact below 5- lS cm .

' Analysrs of the relatlonshlp ‘belween declmcd forests and s1te qmlrty shows that .
conspicuously declined forests are overwhelmmgly found at site index Class V sites,
followed by Class 1V and are rate at Class 111 sites. When the ground surface is

' 'compftcted due to tramplmg. assocnted with stock r’nsmg, it loses large and medium
pores, resultmg in a cons;dcrable declitic of the air permeahrhty In parttcular, ifthe B
horizon is compacted even the fine | pore ratio is reduced foumng an 1mperme'1ble laycr

 Under such ctrcumstanccs, the water wlnch mﬁltrates the A horrzon loses the ability to
coexist with air, becoming stagnant water lackmg oxygen As a result, the phys1ologlcal
activitics of fine roots are hampered, resultlug in root decay. At those sites where the

‘surfsce soil i 1s compacted, this obstmctton occurs every time it rains, producmg chronic

' poor forests. T he latest phenomenon of declme occurred when such chronic poor forests
reached the stage of decisive decline due to drought damage At forest land of Class \Y

site quality, there are some healthy stands desptte their small mercment However stands

at Class V sites are often poor because of the very compact top sorl layer '

) 'Site'tndex Distribution

The areca of forests 'md dannge(l forests by site mdex and forest range ofﬁce m each |
geographtc'tl area for Quercus spp- and Robinia pseudoacacm Wthl‘t are the main -
| specres in the Study Area is shown in lable 2-4-14. Meanwhile, the area of forests and
d'rm'rged forests by site index and forest range office in each geographrcal area for all
specics is shown in App E-2. As the area ﬁgures used in these tables are quoted from the
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forest management book of each forest range office, they differ from those used in this
- report. The site index distribution by specics as well as by geographical area is described
next.

~In the North Par, allhough the area of damaged forests is small, the proportion of
- damaged forests with low productivity (V) is high in the case of Quercus spp. forests.
These forests are mainly located on slopes in hilly mountain foot areas.

In the Middie Part, damaged forests ‘with low productivity coverl a wide area. Many of
. these forests are plam forests which are dommated by Quercus spp. at middle and high
terraces. Forests which are dominated by Quercus spp. and located on gentle slopes show

a high proportion of medium productivity (111) forests. '

~ In the South Part, the pfoportio_n_of damaged forests with low productivity is slightly
' ,.:high Many of these forests are located on dunes in the plain sections of low and middle -
terraces and are dommated by Robuua pseudoacacia. The foresls at low terraces show a

: hlgh proportmn of forests with hlgh produclw;ly (Iand ]I)

245 Yielc_l Tables L

The Slud'y' is char'actefised by the use of the crown 'ceverage ratio, \ﬁhith can be interpreted on
~ acrial pholographs as the parameter What are baswally requlrecl to identify the forest

-mechanlsm and 1ts secular changes and to predtct its future are yleld tables. The preparation of
| yleld tables usmg the crown coverage ratio as the parameter is, therefore, essential for the
financial and economic analyses for the Plan. As a hlghly accurate yield table was available

for eaeh species or variely in Romania, these tables _were used as basn_c reference ma_terlals for
. the llireparalioh of yield tables which use the crown Covci’age ratio as the parameler by means
of then‘ 1e—1nte1p1elat10n 'lhe evaluation of declined forests also requires yicld tables by
 decline grade Accordmgly, yxeld tables for declined forests usmg the crown coverage ratio as |
the | parameler were preparcd '

Re-ihlerpretétion of the j(ie.ld tabl'e's' was basically conducted using the growlh' analysis
lechnlquc based on the crown form model., The decision on the parameter values was crucially
lmportant and (herefore the lrlal and error process was repeated sevel al times to decide these
“values whlle referrmg fo the field survey data. As fine analy31s was omitted, the resulls appear
& to sllghtly lack accuracy Neveriheless they are conSIdered practlcally rellable wuhout any
conlradlcllons ' '



A typical yield table example for Q. frainetto resulting from this éxcrcise is shown in Table 2-
4-15. The yield tables for the main species and the concrete analysis method are shown in
App. E- 3 Particularly important points are explained below.

- Asthe crowﬁbovéragc ratio in the yicld tables for Class V Q. frainetto and Q). cerris

 sites is roughly 50% with a relative stance (SR) of some 25%, the yicld at these sites is

cvaluated as being similar to that of a crown coverage ratio with a damage degrcé of

“weak”. Although the tree density is restricted to low to mitigate competition for water

at dry land, the relative stance of 25% is a figure which makes crown closure possible.

Conscqucm!y, the low crown covenagc ratio is assumed lo be altributable to thc site
chamclcrlsllcs rather than forcst mamgement ' '

- In cach site index area, the crown coverage ratio 13 maintained at the .lcvel of crown
closure, i.e. 60% or higher, upto 'l()_() years of age. Opening of the crowi due to agihg
- begins to 'appcar between 100 ycars (lo(v site index a'rcas)"md 120 years -(high site
index arcas) The crown coveragc ratio is low i m the case of young foresls of 50 years
of age or less. As this is the pcuod of most v1g0r0us growlh the low crown coverage
ratio is a contradlctmy result when compared with thc normal state of crown growlh -
VlndlC'\lll]g pmblems in regard to the mcasurcment and analySIs melhods used in
: 'compllmg the ylcld table. '

Refcrcnce ma_lc;ial: Kcul T akcshnla, Structural Analysns of Su gl (Cnpromena japomca) Torest .
. Using Parabolic Crown Ferm Model, Repori on Experimental Fon.,sl of the
aculty of Agnculturc Kyushu Umvemly, 1985.
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Table 2-4-15 Example of Yicld Table of Declined Forest
Using Crown Coverage as Parameter

(1) Quercus Fraineito Site I Col(AVIAHDY) = 80%122 AH2:AH 402 (m)

Norral Forest Declined Forest
, o ) , Co30% _ Cci0sb,_ Cellth Ceitk
Y H AH' D N s (Vv AV Az v Vev AViram Ce 13.75 11.00 825 550
m m_ ¢m nha % m} ml my wd  md % vV v ¥V v ¥ v

5 23 23 20 6000 56.1 - 2 2 08- 2 2 038 36222 2.0 ]
10 42 19 40 6000 307 - 118 1 o 17 15 7125 017 0 17 0 17

1 1

5

-

0
_ 0
15757 L5 53 S$S00 237 L 41 24 141 2 43 26 i53 5156 40 0
20 71 14 64 3914 360 0648 63 22 138 8 70 27 1695061 62 7 56 4
35 84 13 81 2904 221 0615 78 15 100 12 90 201333648 1 il 1 9 59 7
30 96 12 95 2296 217 0594 93 15 167 04 107 TUT 213949 T 92z 1z 88 10 7t 8
35 107 101 108 1902 214 0582 109 16 123 17 124 17 1304547 110 13 103 10 8 9 57
9
9
9
9
9
9

40 1.8 k1 120 1626 208 OS57F 126 717 130 15 131, 17 1304747 " 128 13 117 1 N
45 129 L1 134 140 296 0562 146 20 154 14 160 19 146 56-53 - 146 13 1M 11 (0S
13.9 10 149 1227 205 0568 167 21 175 14 181 21 175 6464 163 - 13 145 10 116
] 149 1.0 160 1092 203 0568 187 20 167 15 202 21 1756164 119 13 i57 10 126
60 158 09 174 - 970 205 0567 207 20 182 14 221 19 123 6863 ° 194 13 170 10 136 .
65 167 09 186 836 200 0564 226 19 173 14 240 19 17.3 6363 269 . 13 182 10 M5
P70 175 08 198 811. 201 0560 244 18 180 13 257 17 1706562 213 12 193 9 153 9 (03

=N
55

75 182 07 200~ 746 202 0557 260 16 178 13 273 16 11.8 6565 . 225 12 200 9 161 9 w03

80 188 06 220 691. 203 0.555 2715 15 188 I3 288 - 14 175 63641 . 236 12 212 9 68 . § 12

85 192 04 232 643 205 0552 288 13 200 13 301 13 2007272 246 - 12 220 B 1M 7T 16

% 196 04 241 607 207 0552 300 12 200 12 32 K 183 7267 254 11 227 8 118 7 ity

95 200 04 249 578 208 0550 3t 11 183 11 322 10 166 6760 267 10 234 7 182 6 22

100 203 03 256 559 209 0551 320 - 9 180 11 331 - 9 {806666 269 10 240 . 6 86 6 s
. 105 205 02 263 531 210 0550 327 7 475 00 338 7 125 6464 275 10 245 5 189 6 it
110 207 02 270 5137 213 0550 332 S 125 11 I3 5 1254545 280 10 249 4 192 6 129

115 208 01 277 502 21,5 0548 1335 3 100 11 346 . 3 100 3636 234 9 252_ 3 1% .5 1

120 209 01 284 492 216 0545 337 - 2 50 10 348 2 50 1818 288 9 255 2 197 5 1M

() Quercus cervis © Sile It~ Co{AVIAHZ) =80%/22 ~ AH2: AN +0.2(m) ' S

Normal Forest o s T ) Dectined Focest . :
. . . . R : . Cc:50%  Ced0d¥ Cc3036 Cc20%
Y. H AR DN S . f -V AYIIAR v Vv AViiam Ce 1375 100~ - 825 5.50

m m.oem nha % - . comd omd o -omd @3 md % ¥V v N v .V v ¥ vy

. 9 24 A 7263: - 43 B 88 0 43 23 883232 18 0 3@ 0 28 0 2%
15 71 22 68 3600 235 061 60 17 71 8 63 25 1042638 54 7 48 6 42 5 36
20 9221 882393232 058 78 18 7815 93. 25 10972840 0 72 14 6§ 13 56 12 48
25 107 1.5 106 1880 216 055 97 .19 112 17 IS 22 1294147 90 16 80 15 70 14 57
30 127714 §23 1546 210 052 116 - 19 119 19 135 20 128 4345 707 Ti§T 97 16 83 14 66
35 133 12 139 1316 207 051 136 20 40 20 (56 21 146 5153 127 20 13 16 95 13 84
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2.4.6 Environmental Conservation Fuuctlous of Forests

{1) Forest Functions

Forest functions are principally classifisd as functions of producing timber as a resource

(resource production funclions) and functions of conserving the natural environment

(environmental conservation functions). The environmental cohservatlon functions of
- forests are analysed here. ‘ ' '

There are seven forest functions related to enviroumehtal'conservatioh inthe Study Ar'ea,

i.e. water couservatlon funetron wmdbreak l'unctlon soil conscrvation l'unctton climate

:mtngalton functron wddhfe protecuonlpleservatton functron recreattonal use and
landscape maintenance functlon and CO, ﬁmtrou.‘ Thes_e seven environmental
- conservation functions arc summarised next. - ' ' '

1)

- Water Source Conservation Function

_ The water infiltration perfol‘rrtartce:of t_h_e top layer is c"mcialj for the inﬁltration_'o'f
rainwater into the ground and its "subsequent 'Storage in the soil and bedrock
formatlons T hat thls infiltration rate is high in forests and low in other areas of land

use is known to be a serrous problem Wrth the advancement of forest eXplmtatlon

o reduce lhe relatlve ratio of the foresl area the water source conservatton funetlon N

of forests declmes lherefore when the ratlo of forest area is hlgh it 1s judged th'\t '
the water source conscrvattou funetlon of foresis is strong

Concrete analysrs and evaluatton of thls t‘uucuon requlres a flow rate survey on
* rivers and groundwater m the watershed }'or the present study pmposes a rough L

| estumte was made usmg data on the mﬁltratlon capacrty of the top layer (0 5 cm)
mﬁllratlon capacnty at 25 cm below the gtound sulface and dam mﬂow

: Table 2-4- 16 shows the mﬁltratlon capacuy pel nunute (mm]mtn) of lhe lop layer ;

obtained by a sunphﬁed cyhndncal mﬁltratron gauge durmg the field survey The L
numerical values shown in the table are real measurement values whlch are
excessrvely large compared to the state of mﬁltrahon at the time of actua] rain. The '

" measured values are large because they reflect forced infiltration under pressure ina
closed system. Emprrlcally, such values are thought to be some 25 tlmes hlgher than L

the real value. Followmg thls hne of thought, “the mﬁltratlon capacrty per hour is
estimated o be some 2.4 times hlgher than the observed mﬁltratron_ capacrty per -

1-92- 0



minute. As such, the measures values of the infiltration capacity are problematic but
can still be effectively used as comparative values.

An infiltration structure consisting of medium and large pores is formed in natural
forest soil by the vigorous plonghing aclivities of soil animals and others and an
infiltration capacity of more than 60 - 70 mm/hr can be observed. This infiltration
capacity level is high enough to infiltrate entire rainwater. However, when the.
me‘lsurcd values in the table are converted to the infiltration capacity per hour by
N multlplymg lhem by 2.4, the minimum and maximum values fail to reach 10 mnvhr
and 40 mm/hr rcspcchvcly at many plots indicating a low infiltration capacity. The
infiltration capacuy of the B honzon immediately below the top layer in parllcuhr _
s less than 10 mmlhr at all plots, mdlcatmg exlrcmcly unfavourable infiltration
~ conditions. The major 1cason for such a low infiltration capacity is the fact that the
subject soil fomnlion is a clayey-silt formation under an almos{ semi-atid climate
with low rainfall. '

' Téble 2-4-16 Inf llr'mon C'ip"tClty of Top Laycn by Land Use and Sml T ype

Site Infiltration Capacity {mm/min)

Land Use | Soil Type | Median Min Max - §No.of Sitcs
Forest Land LV 4. 1.3 15.9 - 18]
R R TR 90l 1.6 270] 10
CH - 24.0 9.3 25.9 4

PH 297 294 Jo.o -2

CM 29.7 24.2 35.1 2

- GL - 1.8 = 131 23] 2

: b AR .. 90 6.0 12.8 4
Farmland |- LV 6.7 2.5 17.6 5
I B TR Y 38 56 2
- cB 3.0 20 6.8) 4
Grassland - LV - 2.2 2.2 2.2 2
. ]

FI, 22.6]. - 226 22.6

Durmg thc fi flh ﬁeld survcy penod the mﬁinatlon capacnly at 25 cm below the top
'- layer was measured at 13 plols in typlcal foresls in Olt and Dolj Countics to
' __compare. it w1th thc mﬁl(rahon capacily of the top layer and also (o verify the
: ,su1tabllnly of the planned dralnage and infiltration works. The measurement results
_ are, shown in Table 2-4-17. The infiltration capacny at 25 cm bclow the top layer is
falrly smal! at some 15% of the infiltration capacity of the top layer. However, the
range of values from several 10s to several 100s mmlhr suggesls that the plannedf '
dramage and mﬁltrauon ch'mncls to be placcd at lh1s depth should sufﬁcmntly
i pcrform the mtended funcnon
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- One important soil index in conncction with water resources is the s_i'i,eof the water
storage capacily of the soil formation. As the storage capacity is equivalent to the
quantity of coarse pores (pF 0.6 - 2.7) in the soil formation, such a quantity within a
| m deep soil formation is calculated. The water storage volume (Ss: mm) is
expresed by an integrat of porosity of pF 0.6 - 2.7 and the thickness of each horizon.

. Table 2-4-17 Inﬁltratlon Capaetty at 25 cm Below Top Layer at Forest Land

County Location Infiltration Capacily | Soil Type Soﬂ Hardness "
e o (mmlmtn) (mwhni . - * {mm)
Olt - {Vulturesti UP 11 ua. 23D~ 019 o2l LV | 23

StatinaUPVY ua, 37A - . 053] - 32 LV .25
Bals UP V ua. 150 : . 1.88 113].- LV 24 .
Bals UP V ua. 161C .- ©o2a250 135 LV 15
© |Caracal UP HIua, 52A - 359 ¢ 215 CM | - 24
_Dolj |Craiova UPIIl ua. 95A | 113 68] LV .- 27
' Craiova UP 1V ua. 142C ' 0.52} 31 LV 26
Crajova UP T ua. 81B . 186l 0 94 LV ' 25 .
Craiova UP 1l va. 47 : - 0.6] 37{ LV 22
-~ |perisorUPl1ua. 119A - |- - 1.80] ¢ 108 ~LV: |-~ 24
" {Perisor UP 1T va. 57A ' - 3.88] --233] “CH 18
Perisor UP 1l ua. 27A 18l T LYV - ig8
(Apeltht) UP 1 na. 75C . . 40.50% - 2,432 AR B 1.

- Note: l) The soil hardncss w. as mcasured usmg Yamanaka s soﬂ hardness meter :

@l“‘@(()ﬁ) 9(27)
_SﬁEQPHL‘ L : o
| @i : porosity of pF0.6~2.7 (%) . .

o Hi_:thickrtess otteach horizon (tnm) '

Table 2-4- 18 shows the calculatton results of the water storage volume per 1(}0 cm
* of soil thickness using a horizon thickness of 15, 45 and 40 cm from the top laycr to
the lower horizon and the porosily of each layer (hOHZOIl) 301[ porosuy by survcy .
: pomt is indicated in App A 1. .

The storage capactty of coarse pores shown in the table ranges from 30 mm to 80

~ mm and is not particularly lngh In fact 1t is extremely low compared to the normal -

* storage capacily of forest soil under a wel tempetate chmate al 200 mmlm or htgher
' As described in 2.2. 4- (1) of the Study I‘mdmgs trces in the Study Arca are inferred

to be using water stored in not only coarse pores but also ﬁne potes. The combmed e

water stonage capacily of coarse and fine pores is 200 - 400 mm/m, at last reaching
the level of the expected water storage capacnty under a wct tcmpcrate cltmate
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The porosity of forest soil linked to the water conservation function in the Study
Area is rather poor as discussed so far but is still far better than the porosity of
farmland, making it desirable to increase the forest aré:i in order (o improve the
waler resource situation in the Study Area. The ratio of forest area at highland and
tableland of around 7% is low and the reality is that there is concern in regard to a
further decline of the forest area. Alfablcland, groundwaler is used as household
\_vdtcr and farming water and its stable use poses an important task. Moreover, forest
trees usc wa'tcr stored in the bed formation and the improvement as well as
. prescrvation of the _watcf_ conser_v_alidn function of forests is hoped for (o ensure the

‘smooth growth of forest trees. At tableland, it is possible to use underflow water
.~ from major rivers because of its being formed on top of a fan if boreholes of 100 -
150 m in depth are constructed. However, such _bbreholés pose technical as well as
cdst related difficultics. It is 'thcrefore, iinportant to use shallow groundwater stored
- in the tableland itself. In short, _improvement of the water conservation function of
forcsls in lhe enllrc Sludy Arca is hlghly dcs:rablc to achieve the stability and
* maintenance of shallnw groun_dwa!cr and water stored in the bed formation,
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Table 2-4-18 Wfltcr Storagc Capac1ty by Soil Type and Survcy Plot
Site Pore Rallo (%) Thickness of Walcr Storage Capacity {(mm)
‘ Coarse Pores] Fine Pores |~ Soil Horizon Coarse Pores Finc Pores
S - {(pF0.7~2.7 (pF‘Z 7~4.00 . (mm) - (pF0.7~2.1 | (pF2.7~4.0)
0.8, Craiova . . - 5.1 26.3] 150 (0~150) 30.2 181.0
UPlua. 80 - 26| 16.6] 450 (151~600) :
- 2.7 16,7] 400 (601~ 1,000) -
0.8. Craiova _ 69 - 30.9] 150 (0~150) 58.8 323.4
UPMlua. 46A° 6.4 - 32,5] 450 (151~600) '
o : 49 "~ 32.7] 400 (601~1,000)
. |0.8. Craiova | 990 - 19.9] 150 (0~150) 41.4 185.2
UP Il ¢a, 95A [ 26f 18.6] 450 (151~600) '
S : 33| 17.9] 400 (601~1,600)] .
0.5. Craiova . . - 4.0 39.9] 150 (0~150) 65.7 3125
. Jup Vl ua. SIB © 1.3 - 30.8] 450 (151~600)
- Lo 6.7 28.5] 400 (601~ 1,000) S
03 Perisor .~ 8.3 26.7] 150 (D~150) 46.1 221.9
UP[ua 114A 4.1 21,31 450 (151~600)
B R 3.8 © 21.5] 400 (601~ 1,000) :
" |0.8. Perisor - -~ 54] - 32.5] 150 (0~150) 39.0 209.8
UP lllua 57A c2.6] 17.2] 450 (151~600) :
- 4.8 - 209] 400 (661~1,000) -
- (OS Pcnana Marc) 11.4] - 20.0] 500 (0~500) 845 230.5
UP 11 ua. 15A " 5.5] . 26.1f 500 (501~1,000)| -




© 2) Windbreak Funct_ion'
(@ Preservation of Wind Conditions

~ According to statistical data on the wind dircction and velocity (Clirnatological.

* Atlas; statistics for 15 year period' t_'rorn 1941 to 1955), areas 'expo's"cd {o strong
wind are the southern part _gof Olt County frorn'.Caracal to Colrabia,'_and the
“central ‘and southern 'parts of Dolj County ineluding Craiova. During the
farming peuod from sprmg to autumn, these countres are exposed to strong

" wind of 3 - 6 m/sec on average (based on statlstlcs for the 30 ycar perlod from
1967 to 1997; see 2.2. 1). The prevarlmg wrnds are the western and eastern

' wrnds throughout the year. An area of wlueh the avcrage wind velocrty exceeds

" 3mfseci is usu'tlly sa|d to reqture wmdbreak forests for farrnmg purposes

'- 'Fven in the case of gently slopmg terraces or hrghland topography with udgc—
like convex slopes it is kriown that the wind velocity reaches its maximum at
i such convex slopes, partlcularly sites of hlgh exposure. As far as lugh terraces
- '_and lughl’md arcas are concerncd therel'ore the establlshment of forests,

partrculally on rldge lrke gentle slopes is 1mportant to ensure gentle wmd'
condrtrons ' '

Itis often the case that the frequeney of wrnd ina certam drreetlon is especrally '
3 hrgh in some’ areas If a specific wind dn‘ectron prevalls valleys OF passes
paralic} to tlns drrectlon are subject to partrcularly strong wind. A wtde forest

'spreadmg from a valley to overhangmg slopes is rcqmred to break thls kmd of
strong wind. ' ' ' '

@_ Necessity. for Windbreak Fo.re'sts BEAERE

In general wmd faster than 3 m!sec is sard to be harmful lo the growth of
| grlcultural crops A strong sprmg wmd not on!y causes wmd erosron by
_ blowmg away the top 5011 of farmland but also blows away or damaged the
" sown seeds and lransplanted secdhngs Accordmg toa report publrshed by the
g Sand Crop Rcsearch Instltute located in Dabulcm m the South Part of Dolj
~ County, the rools of crops are exposed duc to wmd eroslen and leaVes suffer:' '
mechanical damagc in areas sub]cct to strong wind. The same report states that -
 the loss of top soil i is partlcul'rrly severe in spring and that a flymg sand volume :

' '_ of 10 tons per ha can be observed Meanwhrle, the Slatma Foresl Range Ofﬁce
reports that as much as. 500 ha of farmland was once damaged by wind in the -
South Part of Olt County. There has also been a report urging the future
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creation of a windbreak tree belt in the strong wind zone extending from
Sadova in the South Part of Dolj County. The mean annual wind velocity in the
South Part of Olt County is 3.2 m/sec with a western prevailing wind during
the farming period and an eastern prevailing wind in winter. In arcas where
wind with a mean velocﬂy of 3 ‘m/sec or more prevails, local forests are
expected to perform the function of a windbreak. The 1111(_:rv1ew survey
discovered a case whcré; the productivity of farmland which had been
converted from forest land declined due to wind damage rcsulling from the loss
of trees. In another case, an irrigated farming systcm using irrigation channels
was forced to rccreate a forest (wmdbrcak forest) as its produclwlly had
declined due to wind damage resulling from the construction of irrigation
chahn_'els by cutling forest trecs.

: -lef')'c's of Wiﬁdb_fea}; 'queéits” |

* According to the Forest Planning formulated by the former Corabia Forest
Range_ Office m Olt County, windbreak forests in Olt and Dolj Countics can be
 classificd into the folldwing six typcs baséd on their function and objcctiv_e.

; Typé 1 Mam lrce belt - wmdbreak tree belt wnth a w1dth of 7.5 m and an
R mlcrval of 280rn to prevcnt wmd d'umge to farmland

| Typ62 : Supplementary trec belt - tmc belt of 7.5 m in \wdlh to protect an
o lrrlgallon chfmnel from ﬂymg S'llld

- Type 3 : Main water channcl prot_cctlon tree belt - tree belt of 8 - 20 m in
' width to protect slopes along a main water channel

| Typed Sculemcnt protccuon forest - tree belt of iO 30 m in width to
' protectasculcmcnl from strong wind .-

Type 5 : Road protechon forest - lree belt of 10 20 m in w:dih to protect a
R road from s!rong wmd and ﬂymg sand

| TypcG : 50 m w1dc trcc bclt - 50 m Wldc tree bell to prolccl an irrigation
B ""systcm ' ' :

| 'Examples of these snx lypcs of wmdbreak forests in Corabla located in the

: SOlllh Part of Oht Coumy ‘show that Typc 1 forests to protect farmland account

B for morc than half of lhc total wmdbreak forcsl area (99 ha out of 194.5 ha),

followcd by Typc 4 forcsls (30 ha) and Type 3 forcsts (26 ha) The main
3 'spemes of (hcsc wmdbreak forcsts are R pseudoacacm ancl P. euroamtericana.
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@ Windbreak Forest Fact-Finding Survey

“There is a well-developed nctwork of windbreak forests in Sadova in the South.
~ Part of Dolj County, a neighbouring area of Corabia in the South Part of Olt
County. The total area of windbreak forests under the jurisdiction of,tl-le
Sadova Forest Range O_fﬁe_e is 793.5 ha and R. pseudaacneid and P.

. euroamericana are the 1wo main species. In addition, Pinus nigra is planted as

~ a coniferous species. A windbreak forest fact-finding survey was conducted on

these three species.

_a)‘

Populus euroamericana Windbreak Forests

The local standard speeiﬁeatiens for a 'windbre:ak" forest to protect
farmland are a width of 7.5 m and an interval of 280 m betwecn iree belts
At the relevant survey plot, Populns spp. is planted in two fines with a 4
m mterval bctwccn the imes and a 3m mterval bclween the trees. Two

.7, lines of Elaeagmls angustu‘bha are planted along the cdgc of one side, .

The P, emoamencana trees at the survey plot are approxmlatcly 27 years -

of age with a tree helght of 25-27 mand a dbh of 40 - 50 cm and their
_slate of growth is fairly good Although the dccllne grade of the planted

o trees of around 1 is low, d'mnge duc to defollators can be observed [Fig.

- 2-4- 10 (l) and 'lablt32 4-19- (l)]

Elaeagnus auguslu‘bha which is planted at the edges of P. euroamericana

" stands forms a bush with a helght of 3-4m, preventmg ground wind. The

- standard distance of 280 m between windbreak tree belts is approx:mately

~ten lnnes the helght of P emoamer:c‘(ma and commdes w:th the
| maxlmum dlslance of wmdbreakmg effect ' '

'Robmm pseudoacacm Wlndbreak Forests .

The R pseudoacacm wmdbreak tree belt in questlon protects‘ .

| "experlmental farmland of the S‘md Crop Rcsearch lnshtute in Dabulent,

an arca under the _]lll'lSdlCllOll of the Sadova Forest Range Offlce The tree E

. belt consnsts of four lmes of trees w1th a dlstance of 15 m belween the

- Imes and 1 5 m betwecn the trees In addltlon two llnes of Elaeagnus '

angusnfoha are planted along the forest edge Many R pseudoacacm'

. trces have been generated by coppwmg and the stand age survey usmg an
_ mc1ement berer suggests a stand age of approxnmately 25 years The tree
helght ranges from 5 m to f0m whlle the DBH ranges from 10 ¢mto 40
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cm, showing a large growth discrep'mcy between individuél trees. The
“decline gmde is 2 and many declined trees have ahcady been felled (Fig.
2-4-10- (2) and Table 2-4-19-(2)].

* Pinus nigra Windbr_cak Forests

~ P. nigra is an indigenous spccics found in the West Part of the county
neighbourihg Dolj County. The environment of this habitat is sub-alpine
with gravelly soil and this species is used for revegetation fo restore
landslide sites in the arca, The Survcjféd tree belt constitutes a windbreak
forest to prbtect the éxpcrimcmal faﬁﬁland of the Sand Crop Rescarch
Institute at Dabulem P. nigra is densely planted in four lines with a
distance of 1. 5m belwccn the lines and 1 m between the trces. Along the

wmdward cdge of this P. nigra tree bcll Elacagnus angusllfoha is
: planted Many of the P. nigra trees grow inthe 5 - 8 m tree height class,
‘showmg a decline grade of i or 2 {Fig. 2-4-10-(3) and Table 2-4-19- (3)] :

This P. nigra t lrcc bclt is bclleved fo constitute a silviculture indicator for
(he__ fulure_ mt_w_duchon of comfc_lfous specws in the Study Arca.

I‘ able 2-4- 19 Struclure of the Wmdbreaks
(l) Wmdbreaks of Populus euroa.'ner.'cana, Sadova

Rcw nomber

Nemberof wees

Average rée height
{m)

Average diamewy &1
breas beight {cm)

Average declining
geade of ree form

O |

6.3
il

455

484] .

1.1
10

Total -

7

25.5)

- AL0

J"A“’f““(ir !0!’

- Fig.2-4-10

(1) Windbreaks of Pdpulus euroamericana, Sadova .

i1

N'H'D
. . *_'_’ L—-"‘ .

28 R

D '»

- y A: ' tu_)7<r.$ M,ushgylw,
AN/ / !

Crown f_’rojection__Dxagrams of Ihe_Wmdbr_eaks
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Table 2-4-19 - Structure of the Windbreaks =
2 Windbr_eaks of Rob:‘niq ps_e;tdoacacia, _Dabuleni:‘

[ow humber Numberof wees JAverage bree beight [Average damekerat) Average grade of dechiaing
) B beeast height . : - :
(m) {cm) e back Tz fokm
1 7 B lB.Ir 17 L 16
F: 4 9.3 248 30 281
3 3 ool - 8 TR T IR A%
. 4 g 9.3] - wel 25 2.3
Total 23 91 114 26 24
Note: Sarveyed caly exisience tree - :

. g 717 174
. Elasencs gnqastifalia
IS SRR R (/A8 A
3 E I 'IZ S NP R S N L
R e

. Flg 2-4-10 -Crb\‘\}n -Proje.c.lion ‘Diagrr'a-n:ls of _lﬁe Windbreaks
(2) Windbreaks of Robinia pseudoacacia, Dabuteni

* Table 2-4-19 - Structure of the Windbreaks -
- {3) Windbreaks of Pinys nigra, Dabuleni - - - -

Row pumber Number of rees  {Averape tee height JAverage dameke ag Average declining

N T B o {m) breastheightem) § prade of iee form
[ I R [X] S 148y o ]
2 -z S IE N o 150

3 26 X 120 R K

: 4 12 . 5¢ 120] 20
Todal - i B 258 . 126 [ %) I

Netw: Sunveyed only e vslence kee

\;M

> Q o)

KA f..,
KL X }é’\\) 4\.
P

Fig. 2-4-10 " Crown Proje_"c.lion. Diagféms of the Winﬂlﬁeéks
(3) Windbreaks of Pinus nigra, Dabuleni - -
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3)

Soil Conservation Function

Surface flow and soil erosion occur at places with a low infiltration capacity.
As in the case of the water conservation function described carlier, soil crosion
is small in watershed with a high forest arca ratio and a low ratio of farmtand

- arca. In the opposite case, soil crosion is judged to be large. It is, therefore,

necessary to locate forests with a high infiltration capacity at sites where
croded soil is discharged to a river in order to prevent turbid water.

In those places wherc‘a river is carving mid to high terraces, steep slopes of

- more than 35° (terrace scarps) are formed, causing landslides (watershed of

- Scorburoaia River and Dejasca River, both tributarics of Olt River). As terrace

oy

5

'scalps lack a bedrock layer, their conditions sllghtly differ from ordinary
mountain land. If the slopes of these terrace scarps are covered by forests, it is

believed that landslides arc less likely to occur. As the use of steep slopes for
purposcs olhel than forest land is difficult, the conscrvauon of steep slopes as

foresi land to prcvent slope fallure is n,qulred
‘Cliniate Mitigalioh Fu'né'iion' (Preservation of Living Environment)

Forests conlribute'to the conservation of the Iiving environment for humans.
- Many wilages (Cosoveni and Cr:va e{c) in the Study Arca are adjacent to
- forests and local forests function as a shield vis-a-vis cmlssmn gas from

factories and automobiles. Any progress of forest decline damagcs this forest
function. Sound forests must, therefore, be preserved or restored.

Wildlife Pfolection and Preservation Function

: Porests provlde a much richer habnat for wnldhfc than such other types of

vegelatlon as grassland and farmland The existence of forests with diverse

specms and a hlgh forest area ratlo means rich flora and fauna prcscrvmg a
compllcated food cham thCh mcludcs nalural enemles

B i M'my foresis were fcl!ed 1n Weslem Europc from thc 18th ccntury to the carly

-'-"19lh cenlury to expand farm!and and grazmg land As a result, there was a

_ great populahon explosmn of ﬁeld mice and othcr posts Lcammg from this
: experlence the re%torallon of forcsls eamestly commenccd in the late 19th
- ccntury, achlevmg a forest area “ratio of more lhan 15% even on plams, in the

20th century. However, the forest area ratio in the Study Area is still as low as

1101



6)

D)

some 10%, making at least the maintcnance of the present forest area necessary
in order to allow forests to function adequately.

Rccreatmnal Use and L'mdscape Mamtcmnce Functlon

) Landscape is somethmg which is aesthetically evaluated by humans. Foresfs,

which are harmonious from the viewpoint of nalural science, present an
excelient landscape. As soch,: a forest group (defined in terms of the -
composition of species, area size and forest layout) which maintains harmony
with the natmal ecosystem, a forest group with an exce]lent water resource

- conservation function and a foresl group with an excellent windbreak function,
- etc. are also highly evaluated as iandscape forests.: These forests must,

thelefore be prescrved or restored.

CO, Fixation

- The CO ﬂxatlon by forests and wood is attractmg much attentlon in recent

. yeats from the v1ewpomt of prcvcmmg gtobal warmmg “The problems

'issocntcd with CO, emlss:on pose an unavondable ch'llleuge for advanced

: manul‘aclurmg, mmmg and other mdusmes and strong mterest is expressed in

forest crcatlon as a measure to reduce the adverse 1mpacts of CO, emission. To

. be more prccnse, pl'inmng is m progress to design and create forests with Ihese :

mdustnes bearing part of the cosl In an age when funding for afforestation

. poses a stiff ch'illenge for forestry whlch isin a dlfﬁcult financial situation,

such planning is a welcome trend to be exploxted for the extenston of forests

Forests designed to produce durable tlmber tiot onty fix CO, dunng their
growth penod but also maintain CO, fixation in the form of harvested wood
As such, wood is consulcred an 'ldvantageous matenal lo deal w1th the

| problem of CO emlssnon

Among existihg forests in Olt and Doljr Counties, the ttr'et'i'by' siteﬁuality 'and g
damage grade was establlshed for consplcuously darmged Quercus spp.
forests and Robinia pseudaacacm fores{s to calculate the CO, ﬁxatlon volume.

: In addmon the volunie of Co, ﬁxatlon at cx:stmg forests and declined forests

(converted based on the volume at fi nal cuttmg) was caiculated to roughly -'
estnmte the monetary value. The calculatlon results are shown | m Table 2-4-20. :
’l he hne of thmkmg for CO ﬁxatlon calculatlon IS exp]amed in App E—S
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The CO, fixation volume of forests consisting of fast growing species where
harvesting and regeneration are frequently conducted is not necessarily high.
These forests may be disadvantageous uniess they can show high profitability

~as every regeneration incurs an expense. In this context, Quercus forests,

+ good CO, fixation function as well as being profitable,

particularly healthy forests of Class IV or higher, can be valued as having a

Table 2-4-20 Quali{aliv_e Fixation Ability in Existing Forests and Declined Forests

. On Standatd Cutting Age

LC*A* 10% Quantability of carbon fixation fn the existing forests -

" 1C*a* 10%: Quentability of carbon fixation in the dechined forests (before chmage)
- Z(PtC’a)'m‘ Qnmahhly of ca:bon fisalion in the dechned forests {after damage)

" (2) Totest Function Groups in Romania -

Kinds of Forest Foreslt On Standard Cutling Age Annual Fixed
S ' Area . ' Quantity of Carbon
Unit . Forest - Carbon Evalu-  Unit  Forest  Carbon FEvaln-  Fixed . Evalu-
Stock  Stocks ' inForests ation  Stock Stocks inForesis alion  Carbon ~ alion
ha miha 10w 10hC T 10° w'ma 10’ 10 10 10hc 10’
S e (A) o B)  (Be) '
, Quercus Forest © {100 years old) ) - (S0years oM} ) BiSQy Be/SOy
© Whole Forest 713170 309 238910 7,763.10 31072 170 13,1439 426600 17064 8532 3413
Dectined Forest I : ) R ) . :
befors damage ©  BAMS - 284 23705 76710 © 3069 U 1S6 13018 42252 1690 845 138
after damage 55048 299 16448 - 53250 . 2130 164 9055 29389 1176 588 235
- damaped ammount 282977 260 1352 23360 939 143 3693 - 12863 5.15 257 103
" Robinia Forest (30 vears old) S © - {15 years oM} : B/ISy  BeflSy
Whok Forest 25,696.6 163 41885 126840 - 5074 - - 99 25440 1802 0N 53120 2048
Declined Forest B . o . . : : _
" before dapage 340.1 152 - 111 3855 1542 -, T3 - 2333 093 L6 - 62
. afterdamage T4190 - 160 - 686 2071 828 99 - 415 1253 050 084 - 33
damagid ammount - 4210 140 591 - 17.84 714 85 - 358 {080 043

072 29

. Forest functions are classified into several groups in Romania as shown in Table 2-4-21.
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" Table 2-4-21  Forest Function Groups in Romahia

Group | Sub-Group .- Name . o Description . ..~ Remarks -

I:  Forest with Speciat Protection Function

{) Forcsts with water - " Porests located near sources of drinking and - la-li
conservalion function industrial water, etc. '

2) Forests with soil and land " Forests at devastated land, flying sand zones and | 2a-21
conscrvation function swamps, clec. :

3 Fores@s'wilh ﬁro[eclion function vis-a-  Torests protecting farmland and roads, efc. and 3.3k

vis climatic factors and industrial -~ forests in areas of air pollution, ctc. -
pollution, etc. ' S S

4) Forests with recreational funcion  Porests with forest park and recreation function, | da- 4k
: - : forcsl fo protecl and devclop hunling reS0urces

5) Forests with scientific function vis-a- _ National park natural park and fo:esls to protecl - Sa- 51
vis genetic and environmental sources . genctic and ecological rescurces :

2: - Forests with Protection and Production Funclioné . _' o R o 20a 20c

Source: Norme technica pentu amenaja_meh{dl 'silv_ic_e (1986) i

Of the two groups shown in Table 2 4- 21 Group 1 con31sts of fomsts whlch are expected :
to pelform the environmental conselvatlon functlon while. Group 2 c01131sts of foresls :

- which are expected o perform the resources produenon functlon in harmony with the
environnental conservalion funcuon Aq the enwronmenta] eonselvatlon functlon is
fusther chssnﬁed into sub- funeuons (sub groups), the desngnaled {unctions of fores(s in.
the Study Area were listed and certain functions were combmed bascd on lhelr sumlarlly

' Accordmgly, the use of the groups ‘shown in lable 2-4-22 is deemed approprlate to

eshbllsh the forestry activity (forest managemcnt method) and to conduct the funétional -
cvaluation of forests for the Plan formulatlon purposes ' |

Table 2 4-23 shows the area of foresls area of damaged foresis and ratlo of damagcd
forests by forest function category in OIt and DOIJ Counties based on the above
functional ca(egorles In this table, a largc damagcd area can be observed wnth Quercus :

- forests in hlily arcas (l 3C), timber produchon forcsts (2 OB) and wmdbreak forests

(1.2G), ele while a hlgh proportlon of damaged forest area in the total forest area can be L

~ observed with Quercus forests in hilly areas (1. 3C) wmdbreak foresls (i 3K), recreatlon'

forests (1.41) and seed foresls (l SH), mdlcatmg the unportanee of Quercus foresls m:' o

hilly areas in the Study Arca.



Table 2-4-22

Grouping of Forest Funclion for Formulation of Forest Restoration Plan

Forest Function

Forest Function Group in Romania”

Under the Plan -
- Operation
Group Description Standards”
1. Wood Production- | 2.0a | Wood production. Large dlameter trees to produce high qualily timber for Vv
furniture and musical instruments, elc,
2.0b | Wood production. High quatity large diameter trces and ordinary quality large Vi
" |diameter trees _
2.0c | Wood production. Small to medium dlametef trees for chipping materials and Vi
' ordinary building timber - :
2. Water Source la | Censervation forests to prov:dx, sources of drinking and industrial water It
Conscrvation 1b | Hill forests around rescevoirs or natural lakes 11
: Ie | Forests around mountain rivers; forests supplying water to a Iakc within a radms v
of 15- 30 km of the lake
1.1d ] Belt-like forests along rivers in the Danube dclta and other rivers v
.le | Forests adjacent to lakes; forests protecting riversides, including those in Il
mountain areas _
g |Forests developed in fans or at the largb sodlmcn!a!lon sites of torrents | 1]
-1h | Forests above walter sources supplying nutrition for the culture of trout and 1l
: forests along valleys providing habitat for trout; minimun: area of 100 ha )
3. Soil Conservation L1f |Forests located on scoured slopes at lhe riv ersuie v
o 1.2a  |Forests at eroded sites 1
1.2b | Forests adjoining public roads or railway lmes in areas with unique ondutations I
_ | Artificial stands at devastated land
L.2¢ }Forests at landslide sites [
1.2h | Forests in swamp areas S 1l
1.2i | Forests at and around open cast mines and liable to erasion 1l
LY Forests at vulnerable land to erosion and landslides 1l
: 1.2 Il

4. Windbreak 1.2g Foresls in flying sand arcas 1
(Protection of 1.3e | Forests protecting farmland and roads, etc. ]}
Farmland) 1.3k | Forest edges of plain forests of low hill forests (mlmmum mdlh of 20 m) 1]

5. Climate Mitigation | 1.3a |Forests in the steppe zone 1
(Protectionof . -~ 1.3d | Forests around basins with lakes H
Livelihood) 1.3g | Scattered forests of 100 ha in size or small in the hill zone ]|

. L3h [Forests moderately affected by the falling of air potlutants H
1.37 - [ Forests weakly affected by the falling of air pollutants 1t
: : I.3j |Forests adjacent to disposal areas of industrial wasle, elc. i1

6. Quercus Forests in | 1.3¢ | Quercus forests in hill arcas - i1
Hilt Arcas ' R ' -

7. Recreational Use L4a {Forests with forest park and recreational funclions i
and Landscape L4b | Forests near scttlernents (including the function of supplying forest producis) i
Maintenance Lde | Forests with valuable landscape and located around culturat remains ]
e L4f  [Forest belts around hetels in tourist areas Il

l.4g Porests around agicultural complexes or workshops for agncu!lural machmcry 1l
Forests adjacent to seltlements at hills or valleys

144 {Forests along access roads 1o tourist areas v

1.4i .- {Forests prolecting special objecis {|

1.4k ] Landscape conservation forests con!alnmg bcauul'ul p!.ml communitics or ]|

S L.5¢ itopographical features 1

8. Hunling 1.4j }Foresis protecting, developing and receiving the benefits of hunting 1v

9. Wildlife Protection | 1.5¢ | Nature conservation forests preserving the ]wmg environnient for the entire I

" and Preservation -+ I species of a forest ccosystem
' 1.5d | Nature reserves for scientific research and geneuc fesources conservation forests l
S Endangered fora and fauna pro[ec!zon forests; giant tree protection forests

1.5f |Bxperimental forests I

1.5g | Seed collecting stands; tree genetic n,sources conscevation foresls n

1.5 - § Aninial colony protection forests 1]

1.5} 10Old-age forests of special value; foresis wilh rare specics 1]

10. Seed Stands 1.5h |Seed stand,; tree genclic resources conservation lorest 1]

" Note: -

forest funcllons regulaled by RNP,

2) The fullowmg operauon standards by forest function apply in Romania.
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It.

Iv.

vi.

Forests with special environmental conservation functions

Cutting is prohibited in these forests without a permit issucd by the compctenl orgamzalwn under the Env:ronmcnlal
Protection Law (trees may be cut and used for research pusposes as an exceplion).

Forests with special environmental conservation functions '
These forests are located in places characterised by ecological difficuliy and culting is not allowed under o:dmary
regulations. Spec1al conscrvation work is conducted in these forests in accordance with the instructions clearly given

- by the Romanian Forests Planning. (The only permitted activitics are 1) special forest conscevation work in response

to the specific conditions of forests to improve the enwronmemal condmons and protecnon function and 2) cuiting

_ to contro} damage by diseases and pesis.)

Forests with special protecuon functions (functienal calegones of 1. 1B, 1. lG 1 3[ 148, 1 4D 1.5B and 1.51) ~
Intensive management, selective cuiting and/or semi-selective culting are permilted in these forests depending on the
inclination of the forest tand. If the inclination is 25° (30°) or more, spec;al consetmhon work is conduclcd

Forests with special protection functions : : :
Oiher types of operation may app]y under a certain rcgulatory rcglmc at lhese fore.sts and sclcclne cutlmg or semi-

- selective cufting is permitted.

Forests with special protection funcuons as \.\e!l as produclwn runcnon
‘These forests supply high quamy wood and selective culllng, seml -selective culung or gmup selecu\e cutlmg is

" applied.

Torests with spemal prolcchon functions as \s.ell as producuon function

. All types of operation may apply at these forests, taking the ccologlcal condltlons, socloeconomlc condmons and
management condilions in that order into consideration. :
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Table 2-4-23  Area of Forests, Area of Damaged Forests and Ratio of Damaged Forests
* by Forest Function Category

Forest Function | Cument Functional | - All Forests ™ Damaged Forests " Ralio
Underthe Plan | Category Used olt bolj Total oh Dolj Total | Ot { Dol | Total
' byRNP tha) | )| a) (ha) (ha) ) | @ | & | @
| Wood . .- |20A R N ' ) o : : ‘
Poduction  [20B B o1esars| 184448 | 3509230 21767 9530 | 31307 £3.1 5.2 39
- 20C R oaso] 1623 o 28043 309 794 no3l 19 6.8 3.9
18,2895 | 196071 37.3966Q 22016 10334 | 32410 ]

2 WaterSource | 11A L ] e
Conservation  |1.1B C 4,043.1 ) 4.043.1 254 2541 06 : 0.6

L1C 2,081 20381 )
iAp- - 26482 |- 21639 43121 e
T - 305.3 7444 e 2.1 2.1 0.3 0.2
116 :
1K S - =
9.03.7] 29083 ] 119430 25.4 21 215

3 St - |LIF - 1LH30) - 44097 | 56527 o R
Conservation  [1.2A 6109 - 2940 9619 10.1 26.3 364 1.5 89| 38
oo has 390 - 615 100.5 . o

12E . _ 618 28639]  34927] 918 9t6 § - 3.2 2.6
12H e EETE! 403 ] ' .
121 : 156] 922] - 1ms C

123 - i 1 o

121 - _ 16294 ) - 71394 27688 17| - 425 442 0.1 5.7 1.9

: : 42671 85010] 1272270 - s 1604 ] 1722 ‘

4 Windbreak 1.2G : R 14897.7] 148917) - 5959 | 5959 1 40 4.0

" {Protectionof |1.3E - ©1sre] 1512 16982} - o ) '

 Farmband) - Jy3g - 0 - 353 32] - s e 9.7 27.5 25.2
L ; C 2023 164121 | 166344 9.1 5959 £05.6 .

5 Climate ~ |134° -~ . 8254 20013 28287 214} 866 11403 33| 43| 4.0
Mitdgation =~ 13D : - 299 442 74l - ' o -
(Proteciionof 136G - ~ b 16954 6189 | - 23mal - ez2 - 1372] 1w 37| 202] 84
Livelihood) " [ 3y T . ’

: 131 : 7123 - 723 s
13 - Y 127.1 1283 : :

. e - 25519 | 29158 541111 - 896 2238 3134

6 Quercus Forests 13¢ C 17604 | 12,3473 i9,167.7 LE: 4,1323 413414 01 238 21.6
inHillAreas . | . - . - o 17604 | 1734723 19.1077¢% 18 413231 41341 :

T Recreational 14 A Y IE: M4 :

Useand - [ l14B e ~313| naees| 149788 A | o432 1e0s ) o354 | - 37| 107
Landscape | j4E i - Lo . . : :
Maintenance ) gp 7 Y YY) ] T 49 89 | 5.6
- N l.4G 4 E - " R . . . o e . . - o
14H o e Tagie) 123 . 123 64 6.4
141 0 oo CI944 | 3s09) o553 632} o8| - 860 25| 60 14.9
14K : = 1627 16278 | . - R
L5E K 1501 150 S - -

o o 84401 135211 260820 ¢ 19738 - 66.0 2638 _

B Huating . |14 : C3p31st - 2021 3,839.6 3221 | - : 3221 39 84

T : < k16315 20211 38396 LN R P2 R S

.9 wildlife - |1sC - N I RN S
- Protectionand 15D - 1368 136.8
o Presewvation . |ygp - 543t L 543
: s - 356 - 3256 .
T 1 L4588 B
i.5) o .21 L 27
- S '386.3 3256 - 7119 : 2 -

10 SeedStand . fISH - .. f-ic3gs0f o magl| o nansk o 43| o3 1691 110
' L o 3980] - 738 LIl 1243 | 1 1243 -

Total - . 41,3514 § 707202 11207.6) 28658 1 63182 92040 . 59 9.0 82

Note:  The figures for All Forests differ from those used in the present Report as these are the figures given in the forest managentent plans for the
forest range offices. o - ) : '
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Positive Effects of Forest Functions Other Than Wood Production

The ﬁeld survey in the first year found such functions other than wood productlon
including fuelwood in thc Study Area as the harvesung of forest by- products provision
of hunting grounds and sites for ap1cullure, wrndbreakmg, water’ source conscrvation,
soil conservation and the preservation of forest landscape, etc. The current condmons of

these functions were surveyed together with a socroecononne survey through 1nterv1ews

with field stfrff of the RNP, village heads and representatrves of farmers. The results of _
these interviews in the North, Middle and South Parts are summansed in App C-2. Of

- these functions, those provr_dlng direct revenue for the RNP are listed in Table 2-4-24.

'Tablc 2-4—24 : Income of RNP from }'orest f‘unctlons Othcr Thnn Wood Productlon

: - L ( ooouss)
3 Year 1980 | 1985 | 1990 | 1993 | 1996 | 1997 - | 1998
Forest by-products | Olt' - 33 | 82 | 141 76 115 252 | 56
_ o " Dol 44 | a7 | 68 | 20 24 | 59 36
Hunting | ow  f6 | 27| 73 | w69 | 75| 54 | or
o oo dewey e b s s | ot | 92| s | on6
Fisherics bow o o jo ] | a9 | n.
' ' ol b ] 2 e s s e
Apiculwee | o ) tse oo s |31 12| 26 42
‘ U pej o3 o2 | Tl o | ‘o .:‘0_

Source: RNP

l"orest by- products luclude the srmll fl'llll of shrubs, medlcmal herbs mushrooms and E
fodder grass, all of which grow mturally in forests The RNP employs local people on a
dmly wage basis to collect and sell these by products to ear n revenue, Local people are :

: permtttcd to collect ‘smali quantltres of these by products for thelr own consumptlon o

Thereforc forest by products beneﬁt local comrnumlles by means of provrdmg waged

labour and supplymg household nccds of the RNP’s sales income of approxnmately: a
' US$ 92 ,000 in 1998, some US$ 68 000 was patd to local people in the form of wages :

Huntmg is conducted in almost all forest arcas and surroundmg ﬁelds The RNP 'md the"
General Assocraiton of Huntmg and Flshery (AGVPS) conduct surveys on wdd bn’ds and ot
animals and actrvrues to assrst breedmg through feedrng and to protect them lhey make :
financial gams by co]lectmg a fec from hunters for hunting permlts and selllng the meat ;

- of the wrld animals recerVed from hunters The estnnated mcome of the RNP and' C

. AGVPS in 1998 was some US$ 207 000 and US$ 187 000 respeciwely
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The RNP and AGVPS also charge a fec for fishing in inland waters. Another source of
income is the culture of such fish as trout. These fishery activitics are possible bccau'se of
the contrlbunon of forests to a stable supply and the punﬁcallon of river water which
‘must be counted as one of te conservation effects of forests. The estimated income of
the RNP and AGVP.S in 1998 from ﬁsherles was sonic US$ 28,000 and US$ 14 00
'respechvely '

_ Apieulldre rclies on honey bees which are attracted to the flowers of vatious Irecs, shrubs
‘and herbs ‘growing in foresls. R. pseudoacacia and Tilia platyphyllos are parlielllarly
useful species. The ﬁgunes shown in the above table indicate the direct revenue of the
RNP from aplculture In addmon, the Apicul(urc Assocmllon alone has more than 3 L00
local members. In the case “of R. pseudoacacm and Tilia plat)phylios forcsts 4 -5
beehives can be mstallcd pcr hec!are wrth cach bechive producmg some 19 kg of honey
"in sprmg In summer, ‘lplClllllll'c is conducted in sunflower ﬁelds with each beehive

o producmg some 40 - 50 kg of honey The ploducer prlce of houey in 1998 was

' approxunately US$ lSIkg The hon.,y prorluclnon value of the RNP in 1998 was

US$ 42,000 whlch was carncd by the former Statina Forest Branch Office. The total

:producuon value of prlvate aplculturlsts was some US$ 1,037,000, the spring producuon

" value of which accounted for some US$ 438000 mdu:almg lhe reh{lvely largc
" economic efffect of local dplculturc ‘ '

Even lhough the RNP earns income fi rom various sources, the large costs of cach aclmly

| _h‘\S reduced the proﬁtabllity Consequently, the RNP is phnnmg o transfer the
B 'productlon of forest by products and honey, craftwork and fish culture, etc. to the prlvale |
sector so that it can ‘concentrate malnly on forcst managemenl such as wood producrron
’ 'and the control of wnld bll’dS and ammals '

E The wmdbreakmg effccl of fores(s on farmland etc is strongly recogmscd by f'lrmcrs in

: the southcm areas of bolh countles The spread of S'mdy soil from the riversides of the

' Danube to low tableland areas and the dry climate mean that slrong wmd causes flying
‘sand, damagmg not only crops but also the faunland itsell. In view of the rmpont'mce of

' wmdbreaks more than 16,000 ha of wmdbrcak forest belts have already been cstablished

- usmg P pseudoacacta and Populus spp-, con[nbutmg to farming activities together with
“the remalnlng forests in the form of consolidation. Farmland between these forest belts
“mainly produce wheat, maize, sunﬂowers melons and grapes. The f'lCl that none of these
*can be cultivated wnlhoul windbreak forcsts due to sirong wmd and ﬂymg sand shows the

: 1mportant wmdbreakmg effect of forests o o
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The water source conservation function of forests is not well recogniscd by tocal people,
because of the faci that most of the Study Area is flat, The supply of domestic waler for
such kcy cities as Cr'uova and Slatina or 1gmalcs from artificial dams conslmcted in the
Canpathnn Moumams and clean water produced by local forcsis is hardly used except
for watering domcsuc vcgclable gardcns in some v1}lagcs Local pcoplc lmng near
forests use well water to meet their daily water needs. While wcils in and around forests
show little fluctuation of the water level even in a year of drought, those located far from
forests have dried up in the past, makmg thelr users undersland the waler retention
functlon of forcsls '

- The sml consen vauon funcuon of forcsts is also not wcll rccogmscd by local pcople
' 'bccause of thc gencrally ﬂat tcuam of lhc Sludy Area Howevcr thls functlon is
recogmsed by pcoplc hvmg nmr spccnﬁc arcas where landsl;des have occurred in the
- past or wherc lhc land has been dcvastfllcd Pcople hwng along such large rivers as
' I)anubc Rlver and Olt Rwer arc aware of lhlS function, because of their p'iSl experience
‘_ of soil erosion at Ihe hmc of ﬂoodmg and also bcmuse of 1hclr obscrvatlon of the
-‘lnlugatlon of soil erosmn by lhc riverside forests In arcas of sandy sonl in (hc south
_'.'pcople are awarc of the \wndbrcakmg as wel] as sod conservatlon cffccls of forcsls
_ becausc forests plcvent ﬂymg sand caused' by slrong wmd In somc ‘lrcas, R. _
. ” psemloacacm Llaeagnns angusnfoha, Populus spp. and Quet cus spp havc been phnted
to benefit from these forest functions. ' '

' There 1s an mcre'\smg trend of uulumg befiuhful forcst l'mdscape fon rccrcatlonal
puIpoSes as well as for lour;sm as shown in T'\'ole 2- 3 1 Whllc local people have been
the main v1s1t01s to forests so far to cnjoy plcmcs the developmcnl of the road network
in the Middle Part duc to advancement of the motonzauon of Romaman socw{y has .
prompted an increased numbcr of visitors to forcsls for rccreallonal purposcs There is a

- good prospeci of the emergence of commcrcml '1ct1vmes on the green tounsm makmg

- 'thc besi use. of ihe nalural combmatlon of rwers, lakes foresls ranchcs and f'arms. and
) ~also agro- lounsm ihrough whlch lounsts can cxperlencc farmmg in ihe fulurc o

247 Fc}i‘_ésti‘y Wofk and_ For"e's't l\_lialn',agem.'ent'= |
(1) Past and Prosent Measures
1) Porcst Dcchne Improvement Measures :

Amunl smvey guldelmes haVe been establlshcd in Europe to evaluale foresl
condmons using ﬁve grades © to 4) based on Ihe dcgleo of defollallon and
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discolouration. These guidelines were fitst introduced in Germany in 1983 and arc
now accepted by many Buropean countries. Romania is one such country using the
guidelines for judgement of the state of forest decline and decisions on pest control
- measures and the'cnlting'of declined trees. In addition to the application of these
guldelmes the occurrence rate of damaged trees in stands is surveyed wrth avicw to
classrfyrng the damage in cach stand in one of four grades

Efforts to deal wrth decllned forests so far have concenlrated on the cutting of
' dfnnagcd trees and planting at felling sites. These two activities have been employed |
for stands where the ratio of damaged trees is 65% or more. Unfortumtc]y,
however, the subscquent growth of the planted trces has not been very favourablc
o due to the mcreasrngly dry chmatc and soil, etc. ‘

- The RNP has been ekperim_enting with various planting methods, A typieal attempt

~*can be seen at Letca in the area under the jurisdiction of the Ghimpati Forest Range

Office of the Giurgiu Forest Branch Office where the l'ollowmg methods are bemg
' used under a joint research pro_;ect with the ICAS.

. © Drrect seedrng at fellrng srtes of damaged trces m stands

.'— @_ Clear cuttmg of damagcd stands, followed by deep ploughmg and sccdmg in

o plan(lng holes - e N _ _ :

h @7 | Clear cuttmg of damaged stands followcd by rcmoval of the stumps by tractor,

T deep ploughmg and slrarght lrne seedrng _

@ Clear cutting of d'umgcd St"ll]dS, followcd by rcmoval of the s{umps by tractor,
: deep ploughlng and plantmg of seedhngs '

8 @ ~ Clear cuttlng of damaged stands, followed by 1cmoval of the stumps by tractor,

i deep ploughmg and plantmg of seedlmgs after use of the Tand for farmmg for
' one year : ' ' R ' ' '

- Of these sites, those where methods O and @ are uscd show favourable growth

of the planted trees Deep ploughmg has mcrea%ed the porosrty of the soil,
' nnprovmg the permeabtlrty However, deep ploughmg is vely expensrve and further

" research is in progress to develop new methads. The condrllons of the soil at

'plantmg srt_es where r_net_hod @ is el_nployed are discussed further i in2.6.1.
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