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F 1 RBMESASKSERRER
Table 1 The condition inthe sample area and the growing state of the stand

BER| ¥ R W & | mTAm |4 %] K % | W @ | @ ALK
Sample |water table Age | Total pumber| d. b. h. Height of ! Biomass
area Part of the dune ’ (m) } (a) ; (n/ha) (em) tree (m) | (t/ha)

Noi | Lowes pome of the | 4—s oot 1260 | 145 | 106 81.4
| dune - i | i |
VETH r { 1 [ ,
No.2 | Lower part.of the | 4—5 | 25 264 136 | 96 | 51.9
dune o ? j | ;
Y EEH { [ j |
No.3 Upper part of the | 8—10 | 25 | 859 13.1 8.4 45.4
dune \ : | [
| VELH | | |
No.4 | Upper part of the f—10 | 25 120 130 ! 8.4 65.4
N “ dune ' ! 1
[ VELE ;
No.5 Upper part of the | e—10 . 27 1250 12.3 8.6 62.0
] dune | !
T L EHERImESR,

TR ROV, SRR 10m X 10mIE T A, 00 L1 4 R AR LA,

ENFNE LR KE, B— KK E2.0m X 1.0m M, 3B K7 HEE F 2B 30cm X
40cm S48, #I0 L OB 40 BB R, SEKA B Tﬂ%m?%%ﬂ#ﬂﬂgmﬂtﬁﬁ
B SR RRE I E TR,

_%m*§MWJJm4%mniEﬁ%84E%w§®uﬁ$&W~?§*$oﬂ
TFARBLAG AT K, RHR KRG W — K. M EX R R &, R
JF2— /NIRRT

W AR MR AR R ML AR A, FLRSRT O 5 0 3 A P A TR 7, P RIE A M A B
PR BT EE S0 ROIR AN RE AR R, - BRIES W 12 K, SRFHA

WA, UMY B R AR, FiNEDERRRBRESN, BETHA, £ 5
AR (B b0ke, K& 0.060) T HIFEEREN, LIREKI HEBE, A REREE
HITEEES

RMEEL AR AR 30cw, B 40cm RURREER B, fRR D ARL M, I LIE L K
[, BUR AR B T AR R B,

=, RERERE S

(=) #oLBERSNSHBEERES

1. TRBDEHEELIESKESHTRENTL

B R FH & W H AR SR SR s 19544E F0 1955 AFA R EE DK EKE N
5.06%, WAV HN 3.70%, NLEED#EKEEAN B ELETEFKIRE, I 5
KOG ERDHBIEEITN8%0, AN FREDHEEN 20—30 4, YHWKSLS &4
RET—EWT, 19T1EFI98IFEARFEDIHNEKERN 4.99%, 05 BV o # #
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VP, ViEh b L 3.82 2 th 5 MR, TR FHRE » KK A 214%, tE R U X B KK
1.08%., ’

B 0 b X B T 7Rt T 1 16, 3% 560 PRI 3t B b TR 7K L B R T RO R BE, 1954
4E370.6m, 19624E1.5m, 197544 2.7m(7, 19814E3.8m, 19854 7y3.6m, {EL LML
TR R T TRt A, o F/KA R P fEbR R B R RSN L 555
PR3 LB S R K F A e

2. PekBXEIEK SR

R B AT AR K S ML K. N19T94EBI19854FF BN /KER
eesEps HI19T94F (565mm) A1 19844F (628mm), sy T A KK WA T MR IEE. B
PV R IK A e AR, TIRRDN, RS SRMEERZEN 1.08%, Mtk X 1.2%
9.3%, EMWETFHRMEERN, T 1984 4E 8 A AR GHEKZE, LRKIFIEE
£ B]19854F P4 _

— SR R B AT A 1, 56 A/KRRME, BEWENER, 7—8 Al
Wi, 107 XIFAMRME E244E 4 ATKBHRFE.
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Fig.1 Precipitation and soil water content in the sample area from Apr. 1979 to Jan. 1985
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3. EEKSHBEESFRR

b RE A7 T RERLBIEE, HIHREN &RRYLERMR, MET 2 @5—
300cm) &K =N, B E FRAZREN, #amEgNos(WE BB ETRFL
WMAKBRME FFREAZRRA, MiRE#No 1 (P ETFH) LR&REUES, DR
RIS L e B e, 7E IR 4R DD BRI A Ak A /K R B8R, & A R AR I 9 22 5 4
HB A (A2, 3),
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rifi e No. 4 -Sample area No!4

%)

bk No.1 Sample area No,

-

2.0 40 60 8.0

chHEEkE Soil water Content(

20 40 6.0 00

-

]
gy
- _/

[

0.0

T » s I y -y "y ' .
Q-8 = © ® o & ¥ 7 ¥ & o % © 3 )
= o < o o o '

5 —- = = - s N o P
+ 7 Sail depth(m!
ki2:! adil [59]] AR E
TTTMay Y June T July T Awg T *TSept.

B2 FREQBDERBLBASHEASS
Fig.2 Vertical distribution of soil moisture in the growing season of an arid year(1982)
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Fig.3 Vertical distribution of soil mositure in the growing season of a humid year(1984)
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4 BEIEBXMIBERPEESFHEN

TRV B0 BP0 (B R 29 = 40 22— MR - 39 30 T 45 A 2 B -1 ) R D M o -
JEEE 30—80cm, Bifaik R, M, K85, Wik, B4 82X+ 8K 5 0 4
HWEE—EREN,

PR No.1 a3 T HFAE AL, 0—60cm g MBIID E, 60—140cm+EF G /K B, %
WM L, SUKEREE, 1982—1985F W & /KREN 4.38%, Lk R B E(EE
BRSM R0.76—1.66%., 0—5cm FHEEKRBEEHTZHR/RERLEBATIRY (L

#2),

# 2 HREMNol —SpELENFHERE

Table 2 Average water content (% )in the soil layers in the sample area No.l within a year

£ OB oW R K + # B & Depth of soil (cm)
Times of
Year observation 0—5 [ 0—25 ’ 45—50 | 95—100 | 145—150 | 195200 | 245—250
i [ !
1982 36 3.37 25T | 249 ' 3.29 224 | 198 3.48
1983 36 436 213 l 261 | 386 1 232 | 301 3.04
1084 36 499 | 286 288 | 428 | 05 | 828 212
' i |
1985 36 6.00 J 8.37 l 3.53 ! 6.08 692 | 509 | 389
o | )i
+* # [ i {
Mean | 36 | 470 2.73 2.88 438 3.63 3.33 3.28
value | | : | i

5. TREERHEIASEHENLIESKE

BFMEEFEEMMAREEDSHEI0R, HFERPAEAEKEN 63.6%. £T
BEGHTRSARRERSMERABTE. i, BT TR 19824F 7 AGKNARELEK
K 38.9%, M4HERAEMIAM 6 A1THE T H1TH0—300cm 5K F3 &K%
1.9—2.4%, HA145—50cm+EH1.0—1.8% (£ 3).

%3 BRAREEUHHENLMEAE

Table 3 Soil water content in the period of tree leaves fall earlier(%)

X £ B M + ® B K Depth of soil (cm)

Time of sampling

soil (A, H) | ! oW

(Month, Date) 0—5 | 20—25 | 45—50 | | 95—100/1 45—150/195—200 245-—250;295—300 Mean value
6.5 0.9 | 17 2.1 48 2.4 2.4 7.3 2.4 3.2
.17 0.6 1.0 11 5.9 1.4 1.8 2.5 3.0 1.9
6.26 6.7 1.0 18- 31 1.3 1.6.] 28 3.5 2.4
7.5 15 11 11 1 3.8 2.6 1.7 1.3 2.3 2.0

|

717 101 4T 1.8 0.7 141 3.5 1.2 11 2.4
7.21 10.7 48 35 3.4 3.9 1.1 1.2 2.1 3.3
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6. FTREEMEELEEKOITIESKE
IEHERTMMEERIERER, 4 A15—24BEHKEER, 4 H21HE 5 H21
H¥i A, 5 H21HZE 6 A 5 BMFER, 1984FEM THBE I IEES KRG, MEtk 2
B EL R BARER S SR B N 4.7—13.0cm FIEHEMNK 25 % —33% ., Hibn
WHINo ARy AR BN 4.Tem, RE A A TAFERFIGEFREM, DIGEEE 2k, W4 A
Lk E 5 A AR EEIRAKBIE, 0—800cmt ErFHE KK 1.6—2.5%,
MAEFFAR20—150cm LB FHEKKER L, H1.5—-22%(F 4),

$F4 VMERBEKBEOHKEY LIRS KE
Table 4 Soil water content of the stand in the period of tree height growth (1984) (%)

Ti%mejéf Simp%ng + M B & Depth of soil (cm)

o Bare) 0—5 | 20—25 | 45--50 | 95—100145—150/105—200'245—250205—300 b, H
44 39 | 47| 21| 18] 19| 13| 39 { 23 25
411 14| 11| 22| 12| 08| 26| 18| 35 1.9
426 05 [ 16 | 28 | 24 | 17| 28| 27 | 41 2.5
5.2 60 | 20 | 19| 28 | 25 | 24 | 23 | 24 2.5
5.4 10| 20 | 26 | 1T | 1T 14 | 11| 15| 16

(2 HSGKkERFENYEXR

1. BASHEEENHMTEENEER
K E WK T A REDE N ARHL, BRI K, 78 25 B 8 BB — B 40, R
PEE . WEBREBS S EKEZ LEHRNRE R, SRl No.1, No.2, No.3, No. 45
No.5ZE1983$iFn1984$P@ﬁi’géﬁ%%ﬁgzuz-z&z%o
KEBRAKERF— BB EWT RN, FAWTER. 2infE#No.1, No.4 761,
1982—19844EM A KB, M TRR SRR KER0TZ2—1.71%,
2. BkSHREEFHBSNMEERNRER
FAE B X B K B R 5 /E F LL A BH B, FE 198445 T 1985 4E A9 I AR AR A X v b
No 43477 46 RWE, 45 R KW, fEHENBKOBHE 5K £ 1 2.98% (35
f8),
REN DT HEKERENS, —BAREMERRE, ATRTRIEET H % 0 (E
H, AR, & ANRRRE, HRBERR/D, SRMBEKER02—1.2%.
3. ZMEDEBLEERL
BEKIBNBEIFE LB /KERS AT RR BRI, SR iK1 #E
BREERFWEYR B ERN L ERE R L ER.
PR No 13 FIAM AR AR B EZ B /K B 5 1805.9—2808.8t/ha (1980—1982
), HiRME/KERST.6—89.0%, i No 47 198345711984 R ZE A KR H BN
1980.1F02144.8t/ha, FR P /KEBHET.0%F44.5% (K 5 ).
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%5 HFRREANTARERERRDHEN
Table 5 Assessment of the water consumption from the tree layer transpiration

in the sample area of Mongolian pine forest

]
- Y0 3 B R Bk E ] B TBMEAK | AR BE ABERE KBE
RER | Time of. ) K B
Sample observalion | Precipi- Airtempera-| Soil water Intensity of XValEer tio Transpiration
————| tation [ transpiration 19 s '?p on, ?precipitation— -
area q-:w, A . rogn 1'8!15])1—i (7)
Year Mosth (t/ha) | ture(T) ‘content (%)| (mg/g-min) | ration(t/ha) . o
5 247 174 51 3.53 588.7 238.3
6 1297 22.9 6.6 3.78 8364 490
1980 | 7 878 23.2 3.1 2.82 5453 621
8 125 23.1 5.1 3.22 563.2 | 117
1
! 9 241 18.0 5.3 2.78 476.2 197.6
1 :
; 5 211 228 45 1.78 | 3745 | 171.5
! 6 534 | 199 3.0 241 | 5023 941
‘ |
No.1 [ 1981 | 7 1577 23.8 41 211 l 4439 28.1
i 8 989 20.6 3.6 3.16 l 664.8 67.2
j g 746 19.9 2.4 1.72 349.8 46.9
F 1
% 5 421 11.7 49 2.40 503.8 119.7
g 6 86 24.4 19 1.49 303.0 352.3
| i .
; 1982 1 7 718 24.6 22 1.26 264.0 f 36.8
8 730 25.2 31 | 232 2600 | 36.8
5
, g 75 16.8 2.7 ‘ 2.22 466.1 621
5 335 174 3.3 1.45 190.8 57.0
6 898 23.7 21 2.85 4747 68.0
1983 | T 1038 22.3 2.9 2.9 335.0 32.3
8 539 25.2 2.4 3.61 580.5 1077
9 348 20.8 2.0 2.46 399.1 114.7
No.4 B
{ 5 231 23.1 12 0.84 146.5 £3.4
.6 1080 23.1 2.0 1.51 315.9 20.3
1984 | 7 494 25.9 2.0 3.67 663.5 1343
8 2527 243 48 2.18 4927 19.5
| 9 492 22.4 45 2.81 526.2 107.0
i
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Table 6 Assessment of the water entering soil in the sample area No.4 in
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I QS e

474

Month | Date | Precipitation

9

37.0 4367.8

58.6

4326.0 1374

|
|

5707.0

43t Sum




304 M AN 5 WA 22 AR 1%

1980— 198 44F 21 4 i + 7 75 & 8 969.1t/ha(No.1) /18T.4t/ha (No.4), & [
/KB 20,4 % F125.8 %

() HKRERTFHRIEIRDR

PIARMEH No.3No 4 A F 4472 T
1. BEATIEDHKE
FrvE i No 47E 1984 4F 5—9 F BIAIILM/KATIR, /K B5T0Tt/ha, HE 11 KI#K
BH2—11t/ha, JL P4 MR TR, HA 86 RIKANME/KEY 4326.0t/ha, 7
ATIRBEK TP A 26K K LEM TR, BB 137.4t/ha; F 28 IREAEHHER, BRE H
58.6t/ha; Rk TE MBI /K py B B 37.0t/ha, MNBEKESHTRERREZ 1R &
Wi RRBERMAE T ERE R, X HE ST LR /KE Yy 4367.8t/ha, T RS
Me/KEy76.63% (56 ),
2. TEASHALEE
FRUEHINe 476198445 —9 F 18 FHAE B #E /K B 214476t /ha, AR R EY) 7
B 230.14t/ha, - HEFE 5 % 522.16t/ha, ANBE 3.0m I LER/KEMLTRER
WRD, MIEERT, FRETHH R 2897.06t/ha, SRR LK, KE

£ 7 R4 IMEEKPIEARSHTHROER
Table 7 Assessment of the water run-off from the sample area No.4 in

the growing season. 1984

% F # Mongolian pine BEA#Y Herhs KW
Ao on EBEAR FRIKE | Aot of fioum of
I tﬁ%?‘ﬁf e Water consu- Izﬁﬁ};&}ﬁ £ Water con-|transpirat- trﬁnzv%ter
Month | Date tfaf;?;rﬁ tion | Hours of mption from i’cr;l;z;iségign sumption frojon from |[from soil
; (mg/g-min) | transpiration g}‘ﬁ;?'raﬁon {(mg/g- min) (I)I:Itra%:%ga;llsoﬂ (t/ha)] " (t/ha)
| e -
1—10|  0.10—1.35 | 114 | 49.39 5.40 088 | 38.66 | 9893
i ! i
5 |11—20; 0.10—1.50 108 57.87 : 6.70 1.74 38.66 98.07
21—31  0.46—1.T4 | 102 3941 | T84 2.81 3366 | 5088
1—10; 0.98—2.24 97 80.67 8.00 4.65 33.73 119.05
6 |11—20; 0.80—2.57 92 87.98 6.56 5.68 38.55 | 132.21
2130, 2.00—3.04 98 147.28 5.35 ! 6.29 39.52 E 193.09
1—10] 2.083—3.95 98 ! 178.13 14.12 . 15.74 35.39 22926
T 1120 2.73—4.72 108 ; 234.80 12.42 ‘ 24.85 35.40 | 29515
21—31  2.76—5.59 106 | 250.60 11.88 | 23.42 35.40 309.42
1—10{ 0.76—3.28 96 129.44 8.48 21.49 34.02 184.95
§ |11—20] 2.62—3.66 104 182.24 8.32 17.35 34.02 233.61
21—31] 1.64—4.02 100 ‘ 181.00 8.78 23.18 34.02 238.20
1—10] 0.93—4.60 106 I 174.61 11.78 31.47 23-71‘ 234.79
9 11—'20’ 1.03—3.43 114 152.03 9.66 27.75 28.11 208.49
:21—30‘ 0.77—3.59 116 199.51 T.78 22.74 28.71 250.96
7 ‘, —_ —— ‘ S
5—8 Aait | - | 1559 2144.76 - ! 2014 | 52246 | 260700
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A%iky 1470.74t/ha, HﬁﬁiMMMNK FREEGEME 8 Ao, B0 AEE M 1 i K &
i, 8 HTFH&ZAEILHL anri%é%LifJ?DMdM.M,tl:ﬁ%ﬂi%)n 12.4%, %t ¥ 30—300cm
J B K o 1076.41/ ha, B4 /R AR MUE R BUE(E 9894.3t/ha (R T)

3. MoK E B

FRAY 7K B 45 B 3 T 7K i R b 45 2 B0 p) R o 7 B /K B R AR 1y T S 4R HR, AR b 3K
SHBANE/NTHHE, B AETHINE, 1983ERKEBRME, HPAERKY 0—300cm &
E K B8 /0608.4t/ha (No.4) #1 421.2t/ha(No.3), 19844FERE/K BRI, Ko A K
T, BT PR B (R 8 )

£ 8 THRESSEKBKRYIEIRR
Table 8 The condition of water distribution of the stands with differcnt
density in the growing season (t/ha)

E OB Year 1983 ‘ 1984
3 & Month 1—9 5—9
WO M Sample area No.4 ! No.3 . No.d No.3
_ _ i | ! .
F |
B K & Precipitation (mm) ;  4051.0 4051.0 5767.0 | 57070
KGBANE Mgk Rain fall within the forest 3038.0 3191.0 4326.0 4703.0
Water WT 2% Run-off from the trunk 169.3\ 150.4 137.4 113.3
entering = it Sum 3207.3 33414 4463.4 4816.3
W #% B Transpiration of trees 2891.84 | 2400.20 | 2144.76 | 1980.15
# 7 B Transpiration of herbs 164.45 210.00 230.14 370.00
K4 i B 4% % Amount of transpiration from soil | 1256.85 1300.00 522.16 620.00
Water run-off W 2 Surface run-off 7.50 10.99 58.60 11.82
W YA Sustained by the litter 28.00 27.00 37.00 38.00
s it Sum 4348.64 | 3948.19 | 2992.66 | 301997
# i Difference —1141.34 | —606.79 | 1470.74 | 1796.33
) | !
F 4w kg The amount of | 43k The end of the year 936.0 1076-8 1838.8 2047.5
water reserving
4% The beginning of the year | 1544.4 1498.0 762.4 8115
l 2% Difference —5608.4 | —421.2 1076.4 1170.0
iR M Revisel value 532.9 185.6 394.3 626.3

S A W AR T A T AR S B 6K RO MR THIA, B ek R & T
P KA EL B T TR BE B o LBk, BT AR S5 52 T8 10 A 2 1R
HRRRK A FHHERZ—.
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ST

1. Fshib b 8 HURRID B, Ak MORER A U0, BoS U W T RUKE 7 44 Oy 232 S g vy o] 20
Mo 2230 A Y5 A R D L - 397K 43 1 i P4 1%, ZE 198 04E B JS ARt - 3 & /K& 1 i ¥
MHRIX AR 1.08% . % 4R K0 i R TF RN, W /K ER i AL T A R 2, OB IE
o 3 B, BCE R K IR 0L

T BRI D S AR M B, B BE BEIRMROR 25 R /K &t BRI /D e B B i, 7E 7K 47
S PRI B I, AT AR B R AR AT EOR I B R A B I TR R T R AR

SEAT MR FERE, AN BE R VR A YR B 64 45 ST L R Rk B TE AR R A S R R 1 e
IR T HEH, B s A K &,

2. A AL FRURIO I M K i S, 4R B K Bt 486mm, LEERIC D IR B B8
Ei21.1mm, (KRR HE AR AL #E R 64.6mm,

M Bl A o W ZEk), 1980 £EZ1983 4EFE/K BAL(R Y 2T6—476mm, 537D I
LS Y B EB 20 —2T4E AR R AR SR OK B I T B R R, KT R TR, K
Ak, X JLAER /KB REAE S TR/RIDVD L S X IE H AR /K & . A I, 7 X 2
X AR AT A T AR, BB A TR BRI R R AR A, W R LR B A i
XK X FpKSy S ka8, XX EER SR AR A, KRB R B X
A ke, A, SRS R AT AR, A R K 4 B

3. KEK/KRSHERYEHESEER, ¥ Rr L EAKERN R, TTHK
BHKS. B RN T ARG TR S, B RARFIA . B, 5
Vb W T4y 2 — DL B R R BT R AR, TO X 20 iy HR 3R N SR 0 B AR B, HAIH
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STUDIES ON THE HYDROLOGIC DYNAMICS IN THE MONGOLIAN
PINE PLANTATIONS IN ZHANGGUTAI, LIAONING PROVINCE

Jiao Shu-ren
(Sund-fixing Afforestation Institute, Liaoning Province)

Abstract

According to the observation data of artificial Mongolian pine pla-
ntations in Zanggutai, Liaoning Province from 1979 to 1985, the soil wat -
er distribution, its rule of changes and their quantitative relationship
were analysed in this article,

The results showed that the soil water content in the pine plantat-
ions gradually decreased and was 1.08% lower in the 25-years stand
than that in the treeless control area, Water consumption through tree
transpiration, which accounted for 34,7%—71.4%of the precipitation and
60.8%—T71.T%0f the total amount of water consumption in the same
period, was the principal way of water loss and the main factor
inducing water deficiency. '

Reasonable thinning of the stand and soil cultivation might improve
water conditions and play an important role in regulating water content,
Besides, the yearly precipitation in Zhanggutai in arid years is equal
to that in the Keerqin sandland district in normal years, To develop
large scale plantations there might cause water deficiency. It was advi-
sable to afforest strip-shapedly or patch-shapedly on the lower part of
the dune or the low land between two dunes, but not on the upper part
of the dune, In this way water equilibriun may be attained and affore-
station may be successful,

Key words Mongolian pine; Hydrologic dynamics; Water deficiency;

Water equilibrium



