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ABSTRACT

We studied the salt-tolerant germinationbafch seed introduced from abroad and used 0, 0.2%#6, 0.6%, 0.8%
and 1% of NaCl solution to deal with 26 families lwfch seed. Experimental results showed that a€INa
concentrations increasing, the germination eneiggiex of germination and germination percentagalbfamilies
of birch seed were all decline, initial germinatitime and mean time to germination were increasbifferent
families of seed germination respond differentl\N&ClI stress. Seeing from the results of the ewparial analysis,
we know 7th, 8th, 10th, 16th, 20th, 22th, 24th fiesiiof seed germination were better, and thoseiliizsh
salt-tolerance were stronger than 26th and othenifees of birch seed.
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INTRODUCTION

Seed germination is a definite turning point in @lant life cycle. In saline environments, seedngaation is
subject to different degrees of inhibition. The amnéy of crop seed germination stage and early lsggdtage are
the most sensitive to salt stress. As the sedtkisnain plant reproductive material, its salt-tafgrcondition at the
germination stage can reflect the level of saktaht plant to some degree, which is beneficialefaly selection
and evaluation of salt-tolerant plants. In recesdrg, studies on the breeding of salt-toleranttpland cultivation
have aroused the concern of scholars at home aonddlt is estimated that there are about 50008-&p@cies of
halophytes around the world, there are also moam tB00 kinds of Halophytes in china [1]. Reportowb
herbaceous plants are more among these and abadywuants are less. Studying on characteristiod an
mechanism of salt tolerance in trees can provitleearetical reference and basis for the selectfoplamting tree
species in Saline-alkali soil areas.

Birch is ornamental, greening, timber and excelleeé species, it likes light and has strong adulfiato the
climate and can resist barren and severe coldjditian, it has deep roots, good natural regenenaaind grows fast,
so it is the standard pioneer tree species. Biashstrong absorption of Sulfur dioxide, Hydrogemflde and other
harmful gases. In wood utilization, Birch is the taréal of choice for veneer and plywood's productiand
processing of raw materials and has higher useevaahd economic value. At home there have been megroyts on
the breeding and cultivation of birch, genetic §fanmation, transgenic insect resistance, molecukmkers of fiber
traits, drought stress, construction of suppressidrtractive hybridization library research[2-8)wever, studies on
salt tolerance of birch rarely reported.

In the experiment we used birch from Nawurzum neseKustanay, Kazakhstan, as experimental matdoalthe
study of salt-tolerance under NaCl stress. The ts@iés of birch from Nawurzum reserve are very jogs
salt-tolerant germplasm resources. Study on skdtance is designed to find the salt-tolerant meisma of birch
and screen salt-tolerant tree species, then prayigioneer plants for biological improvement ofirsalalkali soil,
which will help the early selection of salt-toletdnirch and evaluation of salt tolerance.
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EXPERIMENTAL SECTION

2.1 Materials brief introduction

The selected materials are three kinds of bircimfidawurzum reserve, Kustanay, Kazakhstan. TheyBatala
kirghisorum Betula pendulaandBetula pubescen®leanwhile we carried on the experiment by the estin birch
(Betula platyphyllafrom birch intensive breeding garden of Northdfasestry University) as the comparison. In
these materials there are 12 familesBaftula pendula4 families ofBetula pubescensd families ofBetula
kirghisorum and 1 families oBetula platyphyllathere is a total of 26 birch families.

2.2 Experimental processes and methods

The full grain seeds were selected to test germimatapacity. Firstly, we used 0.3% KMp®olution to disinfect
these seeds for 15 min, and washed these with wEtertest set six kinds of NaCl concentrationpeesively, 0,
0.2%, 0.4%,0.6%,0.8% and 1%, we placed 50 seedbkeodish qualitative filter paper and repeat 3 irfar each
treatment, then put in 3@ constant temperature incubator to carry on the metion test. Every 24h we observed
and recorded the situation of seed germinate, wiemadical length reaches seed length, the emhryam length
reaches half of the seed length, as the standasgexf germination. We started to calculate germimagnergy
when the germinated seed number achieves the peakalculated germination percentage when the geting
seeds average less than 1% of the total numbeesbfof seeds in the last stage of Germination fat, &nd
calculated index of germination and mean time tongigation. The germination criterion is calculateifollows:

Germination percentage (%) = (the number of nomgeaminated seeds /the total number of tested se&a6po;

Relative germination percentage (%) = (processigngation percentage / Comparison germination reagye)
x100%;

Germination energy (%) = (the number of normal geated seeds when normally it reaches the peak tatal
number of tested seeds) x100%;

Germination index = (Gi/Di), Gi is the I-day’s number of germinated dee Di is the number of days;
Mean time to germinationz (GiXDi ) / Z Gi;

We applied the Excel and SPSS software to analpgeexamine the obtained tentative data. Accordinghe
experimental data analysis, we carried on theesaltirance appraisal of various seedling sourcbsdt.

RESULTS

3.1 Effect of initial germination time and meanmeration time under NaCl Stress

The initial germination time is reflecting the indior of seed germination starts speed. Reseaditated that: in
non-NacCl salt processing, except for 21th familythe third day of germination, Other family seedgdn to
germinate after setting at the bed in the second dader 0.2% of salt concentrations, 5th familytiLiamily,21th
family and 25th family began to germinate aftetisgtat the bed in the third day, 9th family didgérminate until
the end of seed germination, Other family seedsatelp germinate in the second day; Under 0.4% tf sa
concentrations, 5th family and 21th families did germinated,17th family,24th family and 25th fayrilegan to
germinate in the third day, 9th family and 11th ilgnbegan to germinate in the fourth day, Other ifgraeeds
began to germinate in the second day; Under 0.6%atif concentrations,1th,2th, 6th,8th, 12th,14#th117th,
19th,22th and 23th family began to germinate ingbeond day, 3th,4th and 9th family began to geatsiin the
fourth day, 5th,11th and 21th family didn't germtiga Under 0.8% of salt concentrations,6th,9th, H(th,
13th,14th, 16th,18th, 19th,20th,22th,24th and Z&thily began to germinate after setting at the ipethe second
day, 1th,7th,15th,17th and 23th family began torgeate in the third day,3th,4th,8th and 15th fanbilsgan to
germinate in the fourth day, 2th family began tongieate in the fifth day,11th and 26th family begargerminate
in the sixth day,5th and 21th family didn't gernt@aUnder 1% of salt concentrations, all family deealidn’t
germinate after setting at the bed in the secoryd H2th,13th,14th and 22th family began to gern@riatthe third
day, 7th,9th,16th ,23thand 24th family began targeate in the fourth day,1th,6th,8th,17th,19th &3th family
began to germinate in the fifth day,2th,4th,15td 20th family began to germinate in the sixth dagher family
seeds didn’'t germinated. So we can analyze: withinbreasing of salt concentration, the majoritfawhily seed's
initial germination time has different degrees dflay. Under relatively low salt concentration (0)2%he
germination time of each family seed and the ihigermination time in salt-free condition were msignificantly
difference, the initial germination time of birchnot sensitive to low salt stress.
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Mean time to germination is an indicator of measyithe speed of seed germination. The smaller dheewof the
mean time to germination is, indicating that th&téa seeds germinate, the better germination dgpadalso. In this
experiment the mean time to germination is to abéetl,9th and 21th family seeds bud extremely feaybe the
seed itself is immature or degenerate, not foryamllThe analysis of other seeds’ mean time to oetion is as
follows: Compared with the non-NaCl processing, whige salt concentration reached 0.2%, the 10tt's@eean
time to germination reduced 0.37d ,the 12th semdlsced 0.04d, the 14th seed's reduced 1.28d,9esked's
reduced 0.58d, the 23th seed's reduced 0.26@4theseed's reduced 0.24d,the mean time to gefioninat other
family’s seeds was increasing, between the ran@eQif~1.3d.When the salt concentration reached @at¥pared
with the 0.2%-NaCl processing, the 6th seed's ntea@ to germination reduced 0.94d ,the 13th sesxdisced
0.88d, the 16th seed's reduced 0.52d, the 20thssestliced 0.1d, the 22th seed's reduced 0.23dpeha time to
germination of other family’s seeds was increasimgtween the range of 0 ~ 2.4d.When the salt cdratem
reached 0.6%,compared with the 0.4%-NaCl procesdimg 13th seed's mean time to germination reduced
0.12d ,thel6th seed's reduced 0.08d, the 20thssestliced 0.11d, the 24th seed's reducedl.37dyebe time to
germination of other family’s seeds was increasb@ween the range of 0.13 ~ 2.73d. When the ealtentration
reached 0.8%, compared with the 0.6%-NaCl procgs#ie 17th seed's mean time to germination redGdgsi,
thel4th seed's reduced 1.47d, the 10th seed'seedu29d, the 4th seed's reduced 0.22d, the 3thssesluced
0.11d, the 15th seed's reduced 0.04d, the meantdigermination of other family’s seeds was incirgsbetween
the range of 0.03 ~ 2.81d. When the salt conceéntratached 1%, compared with the 0.8%-NaCl praegss
except that 2th and 18th seed's mean time to gatimmreduced slightly, the mean time to germimatid other
family’s seeds was significantly increasing, ther@asing range of 0.32~9.31d.

We can see from the above analysis of the meanttingermination that, under the condition of lowcentration
of NaCl, the mean time to germination of each fgraged has not change significantly. With the iasieg of salt
concentration , the influence of salt stress ol ggemination is gradually obvious , the increasedye in the mean
time to germination enlarges gradually, which iadiis that salt stress has a certain degree oftiohilto the mean
time to germination of each family seed. With thsing of NaCl concentration, the degree of inhdaitiis
increasing.

Table 1: Mean time to ger mination of birch seed under different concentrations of NaCl stress (d)

. . NaCl(%)

Birch family ) 02 04 06 08 1
1Betula pendula 230 269 300 368 441 6.00
2Betula pendula 3.06 332 407 435 583 575
3Betula pendula 232 289 374 511 5.00

4Betula kirghisorum 244 280 326 493 471 550
5Betula kirghisorum 3.00 400 450 533 5.86 -
6Betula kirghisorum 214 344 250 345 380 5.89
7Betula pubescens 252 3.00 356 458 522 6.00
8Betula pubescens 251 252 3.05 367 483 5.36
9Betula pubescens - - - - - -
10Betula pendula 341 3.04 328 358 329 361

11Betula kirghisorum 250 3.00 5.40 5.80 6.00 -

12Betula pendula 3.00 296 296 336 448 7.19
13Betula pendula 275 352 264 252 382 6.20
14Betula pendula 332 194 370 383 236 6.64
15Betula pendula 272 315 375 473 469 14.00
16Betula pendula 292 331 279 271 370 6.63

17Betula kirghisorum 1.81 280 3.83 6.56 351 11.09
18Betula pubescens 278 374 462 522 725 7.00
19Betula pendula 331 273 312 342 506 -
20Betula kirghisorum 2.42 3.04 294 283 4.82 -
21Betula kirghisorum - - - - - -
22Betula pendula 275 273 250 347 468 8.08

23Betula kirghisorum 2.62 236 2.73 3.30 457 6.60
24Betula pendula 255 231 379 242 523 735
25Betula kirghisorum 2,71 351 3.18 4.67 4.70 -

2. 3. 4. 5 6 6.
26Betula platyphylla 81 17 14 47 00 00

Note: - represents the seed failed to germinatspoout.

3.2Effect of seeds germination energy under Na€sst

Seed germination energy is the percentage for dogermination of seeds accounting for seeds testdlde seed
germination initial period (within a specified dat@ermination energy is an indicator to determhefield seedling.
The higher seed germination energy is, the stroeged vitality is also, germinating neatly, coreistemergence
and big growth potential. We conducted a statibtcelysis about the seed germination energy ofagtilies of
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birch seeds in different concentrations of NaCésdr the results indicated that; the seed gerramatnergy was
significantly difference between different NaCl centrations. It can be seen from table 2, Compavigd seed
germination energy in the 0.2% NaCl processingdsgermination energy of the same family in NaCkfre
condition has no significant change, but with theréasing of salt concentrations, most of the fgmiseed
germination energy has the obvious declining trevwthen the salt concentration is in 1% NaCl, thedsee
germination energy of each family reduced to thaimim level, which indicates that salt stress hasmain
degree of inhibition to seed germination energyhwine increasing of salt concentrations, the degrfenhibition
significantly increased. In the same salt concéinimathere are some differences between the seediigation
energy of different families. In the non-salt presiag ,the seed germination energy of 10th famig waximum,
reaching 56.67%, the second is 24th family’s, reey34.67%, 24th family’s reached 50%,10th familiyad no
significantly differences with 24th ,18th,22th ,&5t16th, 8th ,4th and 20th family’s, but had sigmihtly
differences with other families, the seed germoragnergy of 21th family was minimum, the secon@tisfamily’s,
germinating extremely few; When the salt conceitrais in 0.2% NaCl, the seed germination energyi @th
family was maximum ,reaching 57.33%, the secorgthisfamily’s, reaching 56.67%,24th, 15th and 1&tmily’'s
were all above 50%,10th family’s had no signifidprdifferences with 3th ,24th,15th ,18th ,16th, &hd 4th
family’s, but had significantly differences withhatr families. the seed germination energy of 9tmilfa was
minimum, the second is 21th and 11th family’s ,geating extremely few; When the salt concentrai®im 0.4%
NacCl, the seed germination energy of 16th familys w@aximum, reaching 46.67%,10th, 22th and 24th [fésni
were all above 40%,there was no significant difieesbetween them. the seed germination energyhofabhily
was minimum, the second is 21th and 9th family’sheéw the salt concentration is in 0.6% NaCl, thedsee
germination energy of 24th family reached 44.67%ljoWved by the family, 8th, 16th and 22th,their dee
germination energy were respectively, 38.89%, 3,633.33%, there was no significant difference leetwthem.
The seed germination energy of other families vedirbelow 30%; When the salt concentration is 876.NaCl, the
seed germination energy of 16th family was maximreaching 22%, the seed germination energy of déreilies
were all below 20%; When the salt concentratiomi&% NacCl, the seed germination energy of 16thilfamas
maximum, but less than 10%. In the same salt cdraté@m, there is different sensitivity to saltests between
different families, which shows that there are aliénces in salt tolerance between different familla the low
0.2% salt concentration processing, the seed gatimimenergy of some families are rising, whichvebahat it is
also possible to promote seed germination in theslalt condition.

Table 2: Germination energy of birch seed under different concentrations of NaCl stress

. . NaCl(%)

Birch family 0 0.2 04 06 08 1
1Betula pendula 35.56 efg 30.00 fg 24.44 ef 23fgB e 12.22 bed 1.11 ab
2Betula pendula 33.33defg  27.78 efg 16.67 def 3Bcdle O a 1.11 ab
3Betula pendula 38.89 fgh 56.67 ki 37.78 g 6.67c ab3.33 ab 0 a

4Betula kirghisorum 42.22 fghi  44.44 ikl  24.44 ef 6.67 abc 7.78 abcd 1.11ab
5Betula kirghisorum 3.33 ab 444 abc 0 a 1.ab 0 a 0 a

6Betula kirghisorum 7.78 ab 7.78 abc 12.22cd 98.8bcd 8.89 abcd O a
7Betula pubescens 32.22defg 44.44iklI 38.89g 2282fg 13.33 bed 2.22 abc

8Betula pubescens 44.44 fghi  43.33hijjk 38.89g 83§. 15.56 cde 111 ab
9Betula pubescens 133 a 0.00 a 0.67 ab 0.66 a0.67 a 0 a
10Betula pendula 56.67 i 57.331 40.00 g 28.00 fghi9.33 abcd O a
11Betula kirghisorum  4.44 ab 333 abc 444 abc Oa 0 a 0 a
12Betula pendula 18.67 bcde 34.67 fghi  26.67 efg .0Qldde 8.67 abcd 3.33abc
13Betula pendula 33.33defg 30.67 fgh  36.00 fg 2798i 16.67 de 5.33 bc
14Betula pendula 14.00 abc 16.67 cde  15.33 de belé7 11.33 bced 2.00 abc
15Betula pendula 47.78 ghi 50.00 jki 25.56 efg  5.%5Bc 3.33 ab 0 a
16Betula pendula 46.00 fghi  48.67 jkI 46.67 g 3407 22.00e 6.00 c

17Betula irghisorum 16.67 abcd 8.67 abc 9.33 abc8.33 abc 8.67 abcd 4.00 abc
18Betula pubescens 50.00 ghi 50.00 jkI 26.67 efg .22Bcde 1.1 1a 0 a
19Betula pendula 28.67 cdef 28.00 efg  24.00 ef (ladle 6.00 abc 0.67 ab
20Betula kirghisorum  39.33 fghi  30.67 fgh  26.00 efg19.33 def 8.00 abcd O a
21Betula irghisorum 0.66 a 133 ab 0 a 0 a 0 a 0 a

22Betula pendula 48.00 ghi 38.67 ghij 41.33¢g 3B 7.33 abcd 2.00 abc
23Betula kirghisorum  13.3 abc 14.44bcd 11.11bc8.89 abcd 4.44 ab 3.33 abc
24Betula pendula 54.67 hi 51.33 jkl 42.00 g 4467 9.33 abcd 2.67 abc

25Betula kirghisorum  19.33 bcde 16.00 cd 8.00 abc@.67 abc 0 a 0 a
26Betula platyphylla ~ 20.00 bcde  23.33 def  15.56 deB.33 abc 0 a 0 a
Note: different lowercase letters in the same columdicate significant difference at the 0.05 lefek0.05).

3.3 Effect of the seed germination index under Na@ks

We conducted a statistical analysis about the ggedhination index of 26 families of birch seedsdifferent
concentrations of NaCl stress and results indith#¢ the seed germination index was significaniffecence
between different concentrations. It can be seemftable 3, with the increasing of salt concentratj the
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seedgermination index of all birch families seed Hdferent degrees of reduction trend. 5th,9th amhth family

germinated extremely few and their germination indere the lowest, there is no rules to follow, imayhey have
seed quality problems, which needs to continudangstn NaCl concentration from 0 to 0.2%, the gation

index of 3th, 6th, 7th, 12th, 14th, 16th and 23timily all increased, except that they were all dasing. During of
0.2~0.6 and 0.6~1 elevated salt concentration, geedination index showed a downward trend, anddtbg rate
increased. The inhibition of salt stress on seadhigmtion capacity is the most obvious. Seeds @ lilgh salt
concentration of 1%, the germination index of ebicbh family seed are the lowest.

Table 3: Germination index of birch seed under different concentrations of NaCl stress

. . NaCl(%)

Birch family 0 02 04 06 08 1
1Betula pendula 5.10 386 268 244 146 0.29
2Betula pendula 4.84 360 267 170 105 0.24
3Betula pendula 5.71 713 483 182 0.55 0.00

4Betula kirghisorum 6.02 6.02 517 1.05 1.02 0.13
5Betula kirghisorum 0.51 058 0.00 0.19 0.00 0.00
6Betula kirghisorum 1.11 130 176 124 100 0.52

7Betula pubescens 4.49 565 3.79 284 224 0.98
8Betula pubescens 6.80 6.23 5.05 4.18 214 0.89
9Betula pubescens 0.28 0.00 0.06 0.11 0.17 0.00
10Betula pendula 1232 1088 867 525 199 0.28
11Betula kirghisorum  0.58 033 041 0.00 0.11 0.00
12Betula pendula 437 663 532 3.09 198 0.69
13Betula pendula 828 764 683 491 368 152
14Betula pendula 370 375 362 333 247 092
15Betula pendula 648 541 364 114 1.02 0.10
16Betula pendula 9.80 10.01 935 598 439 203

17Betula kirghisorum  2.96 163 165 063 178 1.02
18Betula pubescens 6.65 593 351 158 0.23 0.05
19Betula pendula 648 566 431 298 130 0.36
20Betula kirghisorum 790 6.08 451 385 224 0.07
21Betula kirghisorum  0.11 0.22 0.00 0.00 0.00 0.00

22Betula pendula 1115 832 778 631 214 113
23Betula kirghisorum ~ 1.82 212 148 136 064 034
24Betula pendula 9.97 9.74 725 788 314 245

25Betula kirghisorum  3.42 278 176 0.76 0.00 0.00
26Betula platyphylla 2.88 272 200 095 0.28 0.06

3.4 Hfect of the seed germination percentage under NaCl stress

Germination percentage reflects the good and baskedl quality, it is an important indicator of detming the
seeding amount and one kind of the value of apgral&ss. In order to better analyze the influerfcgadi stress on
seed germination percentage of each birch familgarding the best germination concentration coaording to
germination percentage as the base, we calculaiedhe relative germination percentage in each eoination
processing, and the results were shown in Tablie Aon- NaCl processing condition, 1th, 2th, 8tth, 43th, 15th,
17th and 20th family’s seed germination percentagethe highest; In 0.2% NacCl salt concentrati8tis, 4th, 5th,
7th, 10th, 12th, 16th, 18th, 19th, 21th, 23th, 2&thl 26th family’s seed germination percentagettaehighest;
From the above we can see in low salt 0.2% conaotr processing, its inhibition of each family’'sesl
germination was not obvious, it even increasedstredl germination percentage; In 0.4% NaCl saltemunations,
6th, 11th, 12th and 16th family’s seed germinapencentage are the highest, the seed germinatimengage of
other families begins to fall significantly, witthe increasing of salt concentration, the relatigedsgermination
percentage of each family falls even more shaiplyhe high 1% salt concentration, the relativedsgermination
percentage is the lowest, some seeds basically derminate, which shows that most of the healith dtality of
seeds lose their germinating capacity under s@ést 5th, 9th and 21th family’s seed germinatiercentage are all
very low in the salt-free condition or low-salt @mmtrations condition, In range of 0.4%~1% NacClt sal
concentration processing, the relative seed getinimpercentage is zero, These three families dgariinate well,
may be because of seed itself, Therefore it mustirage to collect seeds to carry on the experiment.

DISCUSSION

The determination results of birch seed germinaitidicate that with the increasing of NaCl concatitn, the seed
germination of all families are delayed, in part&un the extension of seed initial germinatioméi and mean time

to germination. Germination energy, germinationekdand germination percentage are commonly used as
indicators to evaluate seed germination, they aseikdicators to express the level of seed vigat expression
levels, they also reflect the seed germination gpéiee degree of germination uniformity and seeglgtrong
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potential. In this experiment, the seed germinadoergy, germination index and germination pergmiaf birch
seeds have little change between in non-NaCl psitggondition and in low salt 0.2%concentrationdition, but
with the increasing of NaCl concentration, Sales$ron seed germination’s inhibition gradually éased. Though
in the entire germinating process, the change tanydis similar. There are significant differencestbe degree. All
the indexes’ decline rates are the sharpest imptheess of salt concentration increased duringiwieof which
0.4% to 0.6% and 0.6% to 1%. Seen from the abokeetindicators, 7th, 8th, 10th, 16th, 20th, 22td &4th
family’s seed germination are better, their salerance is stronger than 26th domestic birch famuilgl other family
birch seeds.

Table 4: Relative germination percentage of birch seed under different concentrations of NaCl stress

_ ) NaCl(%)

Birch family 0 0.2 0.4 06 0.8 1
1Betula pendula 10000 87.88 6970 7576 5152 515.1
2Betula pendula 100.00 9118 79.41 5882 52.94 6117
3Betula pendula 66.07 10000 8393 4821 1429 0.0

4Betula kirghisorum 88.64 100.00 84.09 34.09 318255
5Betula kirghisorum 66.67 100.00 0.00 50.00 0.00 000.
6Betula kirghisorum 58.33 75.00 100.00 91.67 66.641.67
7Betula pubescens 68.89 100.00 80.00 80.00 71.117837
8Betula pubescens 100.00 95.45 90.91 95.45 65.918231
9Betula pubescens 100.00 75.00 100.00 0.00 50.0000 O.

10Betula pendula 92.71 100.00 80.21 63.54 18.75 15.2
11Betula kirghisorum  74.07 56.55  100.00 0.00 37.08.00
12Betula pendula 53.70 100.00 100.00 57.40 48.15.6716
13Betula pendula 100.00 89.52 97.14 9524 64.76 0938.
14Betula pendula 92.32 96.17 92.32 100.00 73.09 0050.
15Betula pendula 100.00 97.87 76.59 3191 2766 321
16Betula pendula 97.44 100.00 100.00 80.76 65.38.4638

17Betula kirghisorum  100.00  49.99 64.27 28.56 67.847.13
18Betula pubescens 89.09 100.00 81.81 41.81 7.2781 1.
19Betula pendula 95.83 100.00 85.41 7291  39.58 4110.
20Betula kirghisorum  100.00  78.33 73.33 71.67 53.33.67
21Betula kirghisorum  50.12  100.00 0.00 0.00 0.00 000.

22Betula pendula 100.00 82.67 84.00 89.33  40.00 0024.
23Betula kirghisorum  92.89 100.00 78.60 7145 3573 35.73
24Betula pendula 95.35 9419 86.05 100.00 54.65 51.17

25Betula kirghisorum  96.81 100.00 64.54 3227 0.00 0.00
26Betula platyphylla 87.52 100.00 91.69 62.52 20.84 4.17

Many factors including seed internal physiology aee&d external ecological environment can influetheeseed
germination. NaCl can suppress the seed germinatibich is generally believed that there are twasoms: first,
the salt reduced the medium water potential, witishses the seed not to absorb enough moisturendseseed
inhaled excessive sodium and chloride ions regultinion toxicity and the decline in osmotic pragsunder saline
conditions [9]. Saline - alkali on plant damage mhaiincludes three aspects: osmotic stress, ioauitsand
nutritional imbalance, in particular in the affeqggithe germination of plant seeds, plant growtlvettoment and
bearing fruit. Salt-tolerance of plant is througlsexies of morphological and physiological adaptigsponse to
reduce these injuries [10]. In this experiment, gkemination of different families birch seeds vimtsibited under
NacCl stress, while some families birch seeds shaiiffelent degrees of salt tolerance to NaCl stress

The salt-tolerant evaluation of different familieisch seeds provides a theoretical basis for buatiety selective
breeding. But whether we can use the salt-tolexaaktuation of birch seeds to replace the salt-aoieevaluation of
plant can not be determined. This needs naturalaatiiitial salt alkaloid environment, we can detare birch's
growth volume, growth and limit resistance saltligbto carry on the appraisal, or through some gabipgical

indicators of salt alkaloid environment to evaluttie salt-tolerant ability. This requires furtheredling test and
forestation test to achieve.
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