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1999 , 598 4 mm, , 1998
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, 1999 , 1998
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Tablel The influence of the il water on the net photosynthetic rate of Pinus tabulag omis
1998 1999
4 x 10 4(umol- g+ s Y { x 10" 4(umol- g+ s 1)
Test (g kg 1) N et photosynthetic rate Test (g kg ) N et photosynthetic rate
date Soil date Soil
w ater w ater
content T reatment Control content T reatiment Control
05-26 92 7 276 41 260 30 04-18 95 0 73 76 89 11
06-12 83 9 323 37 381 25 05-08 90 9 154 10 191 28
06-27 9 4 180 45 291 35 05-23 106 8 104 07 132 05
07-11 89 9 290 30 312 63 06-12 116 9 112 98 166 32
06-26 114 8 111 04 195 08
08-29 94 3 192 56 260 72
07-12 106 4 139 81 188 92
09-13 %2 276 07 291 38 08-18 129 4 163 99 256 11
09-28 97 21236 258 62 09-16 114 5 111 82 180 64
10-18 103 0 205 84 250 69 10-23 102 4 105 07 193 39
A verage 92 6 244 68 279 62 A verage 110 6 119 63 176 99
(2) 1 2, e, :
( 2 , 1998
, , 138 40x , ,
10 * 334 94x 10 *mol/(g- 9 8 9 , (9201, ,
91 9 g/kg 119 7g/kg (4.9]
, (1999 ),
, 1998 41 2%
2
Table 2 The influence of the il water on the net photosynthetic of P latycladus orientalis
1998 1998 year 1999 1999 year
/
A x 10 “(umol- g > s 1) { x 10" *(umol- g > s 1)
Test (g kg %) N et photosynthetic rate Test (g kg ) N et photosynthetic rate
date Soil date Soil
w ater w ater
content T reatment Control content T reatiment Control
05-26 97. 5 302 89 322 15 04-18 114 5 72 38 80 62
06-12 93 2 138 40 16Q 53 05-08 102 0 151 30 189 38
06-27 94 1 139 82 161 09 05-23 128 5 180 83 215 44
07-11 91 9 238 13 269 75 06-12 119 6 148 48 188 83
08-29 119 7 288 92 302 62 06-26 126 5 172 25 199 32
07-12 117. 5 149 88 182 47
09-13 925 334 94 353 42 08-18 113 6 181 73 231 56
09-28 103 0 258 42 282 38 09-16 101 4 175 40 188 75
10-18 9 7 229 27 245 79 10-23 111 7 96 90 111 63
A verage 92 5 241 34 262 47 A verage 115 0 147 68 176 44
(3) : ( 105 9 g/kg),
a ( 94 9 : 48 3%, 1998 :
a/kg), ( 3, 1999 54 4%

1 73 ymol/(m?- s) 2 ,

’ ’ ’
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, x ) 12 5%, 8 6%,
3
Table 3 The influence of the il water on the net photosynthetic rate of Robina pseudoacacia
1998 1998 year 1999 1999 year
/ /
{ (umol- m~ 2 s 1) { (umol- m~ 2 s 1)
Test (g kg ) N et photosynthetic rate Test (g kg 9 N et photosynthetic rate
date Soil date Soil
w ater w ater
content T reatment Control content T reatiment Control
05-26 98 3 8 062 9 311 05-08 9% 3 1839 3 952
06-12 86 1 7 072 7 652 05-23 102 7 3 364 6 213
06-27 8l 6 3 270 5 625 06-12 105 3 3 615 6 880
07-11 100 5 8 625 12 498 06-26 125 8 4 719 7 324
08-29 97 2 7. 834 9 201 07-12 118 5 3 021 5 983
09-13 98 0 4 736 6 223 08-18 911 2 058 5 061
09-28 102 3 4 209 5 394 09-16 104 2 1 350 3 246
A verage 94 9 6 258 7986 A verage 105 9 2 854 5 520
312 (2]
L 5
1 5 1 ’ ) 8
; 1 ;6 8 9 :
1 1 1 6
, 2 ;7 9 7
4 (1998 )
Table 4 The change of stomatal resistance and trangiration ratesof the trees in 1998
Pinus tabulad om is P latycladus orientalis Robina pseudoacacia
- 4 . - 4 .
(s an™ Y ><g1_O (?OI (s an™ b ><g1_0 (?OI (s an™ Y (mol- m™ 2 s 1)
Test Stom atal S Stom atal P Stomatal T rangiration
- T ransiration " Trangiration "
date resistance rates resistance rates resistance rates
Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment Control T reatment
05-26 Q 015 Q 048 Q 580 Q 463 Q 044 Q 070 Q 569 Q 533 Q 690 Q 983 Q 021 Q 018
06-12 a 017 Q 115 a 701 Q 535 Q 068 Q 082 a 707 Q 627 Q 498 Q 951 Q 018 Q 015
06-27 Q 153 Q 486 Q 686 Q 599 Q 533 Q 668 Q 384 Q 309 3 163 4 653 Q 086 Q 008
07-11 Q 436 Q 401 Q 327 Q 226 Q 028 Q 092 a 321 Q 226 Q 457 Q 752 Q 012 Q 009
08-29 Q 106 Q 127 Q 728 Q 494 Q 040 Q 302 Q 298 Q 482 Q 577 Q 020 Q 017
09-13 Q 026 Q 051 Q 560 Q 477 Q 072 Q 072 Q 588 Q 446 Q 400 Q 455 Q 016 Q 015
09-28 Q 490 Q 632 Q 217 Q 313 Q 092 Q 180 a 221 Q 262 1 392 2 224 Q 007 Q 006
10-18 Q 217 Q 307 Q 334 Q 232 Q 483 Q 533 Q 199 Q 185
4 l 1 3 1
[13 16]
4 ( 5), (1998 )
: , (1999 )
1 L L 2 1
(] 34%

313
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5
Table 5 The influence of w ater stresson thew ater utility efficiency mmol,/mol
1998 1998 year 1999 1999 year
Test Pinus Platycladus Test Pinus Platycladus
date tabulad om is orientalis date tabulag om is orientalis
05-26 Q 490 Q 532 04-18 Q 281 Q 613
06-12 Q 508 Q 228 05-08 0 166 Q155
06-27 Q 258 Q 364 05-23 q 387 q 702
07-11 1 481 1 073 06-12 Q 495 Q 435
06-12 Q 324 Q 481
08-29 Q 377 Q 451
07-12 Q 335 Q 522
09-13 a 407 Q433 08-18 Q 417 Q 651
09-28 Q 994 1 168 09-16 Q 365 Q 850
10-18 Q 616 1150 10-23 Q 293 Q 758
A verage Q 641 Q 675 A verage Q 340 Q 574
NoteW ater utility efficiency is the ratio betw een net photosynthetic rate and trangiration rate
32 55 2%,61 3% 24 2% 6 ,
321 6 ) ) )
, 1 , 2000 7
76 1%,81L 7% 79 3%, 2 75%, ,
6
Table 6 The change of w eight of the dry leaves
Pinus tabulag om is P latycladus orientalis Robina pseudoacacia
/ /
Year /9 /9 T reatment/ /9 /9 T reatment/ /9 /9 T reatment/
T reatment Control Control T reatment Control Control T reatment Control Control
1999 147 46 193 76 Q 761 26 87 32 89 Q 817 Q73 Q 92 Q 793
2000 124 95 226 35 Q 552 22 04 35 96 Q 613 Q 23 Q 95 Q 242
322 , 1999 37 6%, 1998 1999
, 7 66 7% 40 9%, 2
, 1998 64 4%, ,
7
Table 7 The influence of w ater stresson the length of branch
P inus tabuladgf om s P latycladus orientalis
Year /an 9 Treatment/ /an Treatment/
T reatment Control Control T reatment Control Control
1998 18 6 28 9 Q 644 6 8 10 2 Q 667
1999 11 4 303 Q 376 47 115 Q 409
4 34%
1 E
, 76 1%,81 7% 79 3%;
, 2 2 55 2%,61 3% 24 2%,
1 51 1%, 41 2%, ; 3 7 ,
54 4%, 5%,
1 L 1 b
64 4% 66 7%, 2 ,
37 6% 40 9%
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A study of the drought resistance of themain
forestation trees in L oess Platuea

L IU Shu-m ing', CHEN Hai-bin?, SUN Chang-zhong®, SUN Bing-yin*
(L college d L if e Sciences 2 College d Forestry,N orthw est Sci-Tech U niversity d A griculture and Forestry, Yangling, Shaanxi 712100, China;
3 Research Institute  Forestry, ChineseA cademy d Forestry,B eijing 100091, China;
4D earment d Forestry, Yangling V ocational and Technical College, Yangling, Shaanxi 712100, China)

Abstract: The roots of Pinus tabulagf omis, Platycladus orientalis and Robinia pseudoacacia w ere
w rapped by plastic film, then the dry envirormentw asmade T he tests show ed that the photosynthetic rate
of P. orientalisw as higher than that of P. tabulagf om is, but the trangiration w as the opposite A fter one
year of treating, photosynthetic rate of P. tabulaef omis reduced 51 1%, P. orientalis 41 2%, R. pseudoaca-
cia 54 4%. In water use efficiency, P. orientalisw as about 34% higher than that of P. tabulag omis The
leaf anountsof P. tabulaeg omiis, P. orientalis, R. pseudoacaciaw ere 76 1%, 81 7% and 79 3% of control
Two years later, they were 55 2%, 61 3%, 24 2%, and leaf areasof R. pseudoacaciaw ere 75% of control
T he lengths of branch of P. tabulagf omis and P. orientalisw ere 64 4% and 66 7% of control regectively
after one year, and they w ere 37. 6% and 40 9% after two years Itw as show ed that the drought resistance
anong three treesw ere different, P. orientalisw as strongest, then was P. tabulag om s, the third wasR.
pseudoacacia

Key words forests w ater stress physiological reaction; drought resistance



