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Salix psammophila *Yanliu-1’

TIAN Sheng-chang' ,LI Yue-xiang®*
(1.Yinbei Saline Land Improvement Station , Ningxia Academy of Agriculture and Forestry Sciences, Pingluo, Ningxia 753400,China;

2. Ningzia Academy of Agriculture and Forestry Sciences,Yinchuan , Ningxia 750002, China)

Abstract: To understand the effects of soil salinity on the growth process of Salix psammophila ¢ Yanliu-
17 ,the seedlings were planted in the soils with three different salt contents. The plant height and diameter
growth were taken as the main factors. The results showed that 1) both survival and preservation rates of
the seedlings that were planted in the soils with different salt contents were high,over 95% and 93% re-
spectively,indicating that S. psammophila ‘Yanliu-1’ had high salt tolerance. 2) Seedlings that were plan-
ted in two soils with low salt contents exhibited no significant differences in growth, while compared to
those that were planted in high salt content soil,the differences in growth were extremely significant,2. 13

to 2. 18 times higher for height growth and 1. 78 to 1. 88 times higher for diameter growth. 3) Both the
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growth of tree height and ground diameter presented “S-type” curves, the equation reached the extremely
remarkable level with Logistic equation analysis: seedling sprouting occurred on April 29th, peak growth
began on July 30th, and the growth stopped after October 13th, the whole growth period lasted about
180 d. 4) The application of Logistic equation for further analysis showed that the soils with different salt
contents had no obvious effect on the growth period,the growth stages were basically coincident with each
other, high salt content had a negative effect on seedling height and ground diameter growth, which basical-
ly covered the whole growth period. 5) After seedlings were planted in the soils with three different salt
levels, the salt contents significantly decreased in 0—20 cm soil layer, slightly decreased in 20— 50 cm soil
layer, while no significant changes in soil pH and nutrients. In short, S. psammophila ‘Yanliu-1’ demon-

strated strong resistance to salt and alkaline, it was suitable to plant in study area. To promote seedling

growth, cultivation management should be carried out during the fast growing period.

Key words:soil salt content; Salix psammophila ‘Yanliu-1"; seedling growth; effect
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Table 1  Soil types in study area
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Table 2 Seedling survival and preserved rates
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Table 3 Annual growth of seedling height and ground diameter
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04-16 — — — — — —
04-29 — — — — —
05-18 26.441.57 — 22.2040. 42 — 19.042. 26 —
05-28 40.2+1.72 — 44,7040. 64 - 26.2+2.68 -
06-07 54,24+1.91 3.724+0. 14 70.4+1.69 3.86+0.09 33.2+2.78 3.040.13
06-20 75.0+1.98 5.154+0. 16 84.2+3.10 5.28+0.09 44, 4+2.82 3.72+0. 14
06-30 96.8+1.88 6.32+0.21 113.5+2.56 6.63+0.12 56.2+3.71 4.1240. 20
07-12 131.1+2.56 8.10£0. 31 140.2+3.13 8.4040. 16 70.4+5.17 4.65740. 28
07-21 157.2+3.21 9.50+0. 33 178.3+3.84 9.87+0.22 88.1+6.32 5.5240.33
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08-18 240.044. 25 14.81+0. 66 249.345.01 15.54+0. 28 123.2+7.94 8.4340.48
09-02 283.044.81 17.32+0.70 283.644. 84 17.49+0.55 135.4+7.37 9.44+0.65
09-15 314.146.59 18.7840.75 313.8+5.57 19.46+0. 63 150. 9+8. 70 10. 540. 69
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EARRE PR IR A E] 0. 01 4 235 Mok R F/NG TR R IA 3] 0. 05 19 835 MK F-.

2.3 TEEWENIEAREKBHYI M

2.3.1 MR ZAKZTEARGEXENGH L 3
FhAS TR) 4 38 45 18 ok v R A2 BB A K o 1 0
SR WE 1 E 2,

400
50 !
33 —e—1I
300 T
250
g
E 200
i L
i 150
~ 100
50
0k
R N T S T
V [ g v
b\'ﬂ'a’\ 55» A AY Y YO o,,\@,\
i & B HT-H)
B1 3#ITEEHTHREERKERERATNK
Fig.1 Cumulative variation of plant height under three
soil conditions
25 I
20t —o I
—a— Il
g15
£
Eo b
=
5 F
0k
9B P A DD DDDN DN O
MY P A AY > w\@’\

I & H A -H)
B2 3#MITEEHGTHEREERKEERTL
Cumulative change of ground diameter growth under

Fig. 2

three soil conditions

B AR Y A RIEAR AT & S AR KL ik

AN Logistic 77 #2430 B Ho A K09, i 3531 3
Tt AN T) - 18 4% X6 B A 2B T A S e R/
2.3.2 HARARBAX > 3FAFELHEEKMET
AR R AR A A K 2R R R A K R A L
A, DIV ¢ Oy 9248 & A bR BB S L AR A
PR AR &, SPSS B LG B &R O R 5 e 3
A KRR bR AU A 2R RE 2 0k B TR H A K
-, I AR e AR AU G il 4 R Il 4 SR AT SR
JE S AT LASE — 25 4 #r AN H o

3 2 TR0 00 FN 43 B, DN 4 H 16 HAF45 4 A 29
H#i2E,7 A 30 HAEA#E A A K,10 A 13 HiG
B AN KA IR R A R I A KA 2958 180 d,

4 F L3 B[] 4 58 4% 10 X iZ ) Fl R
AR R B B, & AR RIS AR A B A
GRS s Sl =0k o ol | ES PO Uik S
BN A B B AR AR g (R B R
AR AR AZ B T ™ BRI R R B TR
25,
2.4 FHEZMHEANELEESSENTL

R R A A R A K B — R
S AR RS B B S IR S R AR
TET AR F ML AT (2014 4 4 H B RMER (BA T
2014 AF 11 7 FADD 43 S ECE R s R 4 R
Feor G H (R 5) IS R IEAT /0. "L R
FAEIE 0~20 em £ 5843k & & W2 P AL 20 ~ 50
em + HE 4 R B RS A G BEARAS W3 O 1
pH i .20 & B AL B3 .



124

VU b2 B 2 41

33 &

x4 SHARTEZFHTEANERPLE

Table 4 Comparison of seedling growth period under three different soil conditions
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Table 5 Changes of soil salt and nutrient content before and after seedling planting
J ST R D
anenxn mg /Gl g g g g et /e ke D
Jemo NG REUR  RETAT RS RN AR R M5 A R 5
I G 1D 0~20  1.06 0.98 66.0 62.0  34.4 27.7 8.20%0.11 8.35+0.11 1.39+0.47a 0.7240.47b
20~50 0.6 0.62  34.0  41.0 6.5 12.8 8.460.01 8.4440.01 1.3540.40a 0.780.40a
I G 1) 0~20 1.06 1.02  67.0  86.0 27.9 30.9 8.1540.06 8.2440.06 1.6640.45a 1.0240.45b
20~50 0.56  0.57  36.0  43.0 8.2 43.0 8.4540.04 8.3940.04 1.3540.08a 1.2440.08a
MGG ®R+) 0~20  0.94 0.98 50.0 64.0  24.6 33.1 8.3840.12 8.55+0.12 4.90+0.38a 2.94+0.38b
20~50 0.54  0.50  21.0 35,0 10.0 18.6 8.55%0.24 8.89%0.24 2.85+0.1la 2.70%0.1la
. Tl s RUE R, AT Logistic J5 #2437 87 3 4l 43t A= K
3 #i5itid

A ST NN ) R 0 - HEX ER A 1 SR
AR PEAT T PR A, S B A 4R AR X R AR
TG 5 DR AE F 00 52 W) AN ) 6 A B2 X v R AR K 48 A
(R 5 W) AN [ i 3 % o R 2B K TR S e R AT T IR
W, AR A K R B 5T A TR A T ABOR A 2 3
(O ADoK B R4y b e Ay AR S R
WY ) g 3 235 G R R AT A AR it I L K 4 Dy T
IR AR K X SR TR — L. A
FEXTERMN 1 5 1A A K B R o R AR T A A
FRAE T AR H A At A DX R o0 45 SR T REAS [R) 5
B — L R .

DFE 3 FORTE & b 519 1 LAk AR A0 1 5,
LR B TG SRR AR 243 I AE 95 00 R 9320 LA |
2 W1IZ A ol s £ 5 BB ) B B — 2 19 B R R
P38 A M AR A

2)3 FpOASTR] B 0 i AR AR K A R . 2
FRAG & $h i R i AR AR KA 22 570K 35, 5
AP S S E SN AL K&
WL 22 S 2 PR R S A 1 2. 13~2. 18 i M
REREHNR1.78~1.88 1%,

ERMN 1 SRR AR B AR KBRS S

LS4
w

IS4
2

WL B RO K5 e A K R AR A i
D5 RREAF] T B K U I A K R R BR L
Sl AEVEELE I3 =N DR (YN T3
UEX) o e 3 FhOAS [ E8 2 & Y 18 L T AR A R
AR H, 1S54 16 HFF4.4 H 29 H
WiZE.7 30 HAAEAmGEAERKE .10 313 HfF
MAAERKEIERE KW, A AN AR AN
180 d,

4) 3 bR [ Er i ) 4 HE X i R R A AR K
B AN AR K BEA EHEES, T,
R o A BN R R AR AR K R
VR B A s T 2L F .

S)TE 3 PR & Eh & 48 PR AR 1 %5,
WARMHME )2 0~20 cm [N+ 584 £ & 5 0 0 %
i £ )2 20~50 cm P 48 4 £ B WA R AIG 5 17T
8 pH {H 320 & it B A,

S E K

(1] ZEoh, ANJR A, 2. 7 5L SR Bl B0 2ok R 25 R ) ). 28
el FH2,2007,35(33) :10808-10810,10813.

I AR R A LR B s X T R 38 B T R B AL
LT, PGAE AR B 24 . 2017,32(1) : 1-11.

SU L.MENG S.ZHANG S, et al. Mechanism of molecular re-

2]



511 /R B % R A R SRR 1 55 A K B0 125
sponses of nitrogen transport to drought stress in Sophora ja- [10] WXwfde,Z=phng skl hEE Y IM]. 2 K. b ot Fl 2
ponical J]. Journal of Northwest Forestry University,2017,32 A, 2013,

(1) :1-11. (in Chinese) L1144, MRS A Bl AR N 28 280 55 ok R LT ] v b AR~ B 2% 4

[3] M2, K=&, Tk, 5. NaCl i /N R4 0 09 3 5 ik 2008,23(4) :200-204.

RS 23 B AR AR 52 [ ). P U bR 2% B °% 4f¢ , 2016, 31 (6) - 65- SHI S Z. Application and improvement of willow in garden
70. landscape[ ] ]. Journal of Northwest Forestry University,
TIAN J,ZHU J L,WANG Y F,er al. Regularities of the Ion 2008,23(4) :200-204. (in Chinese)

uptake and allocation characteristics for Populus simonii X P. [12]  BKEH, ol ERS, 7 A, 5. L VDM Rp 5 28 VR 00 0 2 T 4 5 00 07
euphratica varieties under NaCl stress[J]. Journal of North- [J]. 7K 18784 ,2010,30(3) : 148-152.

west Forestry University,2016,31(06) :65-70. (in Chinese) ZHANG W,ZHANG G S,NING M S, et al. Preliminary in-

(4] HAE ROKCE. T3 2 3BTRS — 6 F A= 1 52 3 5% i A BF 52 vestigation and analysis on germplasm resources of Salix
[T, Padb ke e 224, 2015,30(6) : 81-87. psammophilal ]]. Bulletin of Soil and Water Conservation,
TIAN S C,ZHANG Y H. Study on growth and development of 2010,30(3):148-152. (in Chinese)
influence of 2 varieties of soil salinity on willow[ ] ]. Journal of [13]  FR4euh, 45 M, BT 25, 78 B AN PR AN AR A W 1 0 B 4
Northwest Forestry University, 2015, 30 (6) : 81-87. (in Chi- WEELT . PHAbARE BE 2 4, 2014, 29 (4)  1-7.
nese) SU J S,JIN J W,BAI Y, et al. Studies on fine root biomass

[5]  #gut. WA AR A KR i aF 92 [ . P AL K2 B 22 41, 2006, and soil properties of Pinus tabulae formis forests in Ningxia
21(6):97-99. [J]. Journal of Northwest Forestry University, 2014,29(4) .
YANG B. Studies on annual growth model of willow at seeding 1-7. (in Chinese)
stage[ J]. Journal of Northwest Forestry University, 2006, 21 C14]  #MAG . S RE O 8 At . 25 ARl % 5 50 P8 e AE 20 Mr LT . v db Ak
(6):97-99. (in Chinese) B2 4, 2014,29(6) £ 200-206.

(6] 2B JF, XUHLLL. - BEHE R A K 43 % 5k A 4y i 26 4 i 2 [T, SUN W,MA Z B.CAO S S,etal. Analysis on the characteris-
PE AL AR B 27 4, 2016,31(4) :134-139. tics of forest resource datal J]. Journal of Northwest Forestry
JIANG R F,LIU Y H. Effects of soil matrix and moisture on University,2014,29(6) :200-206. (in Chinese)
the growth of Davidia involucrata seedlings[ ] ]. Journal of [15] Z=EARE, WA S, FVER 2. 5 1 S ARLI]. TE LM
Northwest Forestry University,2016,31(4) :134-139. (in Chi- FH4,2016,57(9) :14-16.
nese) [16] HAE 2. G0 2 S4F 3 v 48 K 2 BB R A KB B

[7] SR ok AREERL B QT e 36 B S b B¢ U5 v 7 2 R WAL TE RS ARBFF L, 2016,37(2) :211-215.
LI, Al BB 341, 2014, 16(5) : 1-7. (177 8t B B3 e Hr M. dbat. o ol i ik 2000.
JIA ] D,ZHANG F. Sustainable utilization of saline-alkali land (18] ¥tk s M aR X8 SCF 45 AL ST X 5 A HIR A K 5 AL 1Y
resources though scientific and technological innovation in Chi- AR LT ], FRAR TR 2013.29(6) :36-39,65.
na[ J]. Journal of Agricultural Science and Technology, 2014, XU S F,PENG G Q,DENG W P,et al. Optimal fitting study
16(5) :1-7. (in Chinese) on applying genetic algorithm to five theoretical growth equa-

(8] ELrs,itik4r, 8 E 5. 45, 6 Rl X 55 8 55 10 i B 35 /K 10 tions[J]. Forest Engineering,2013,29(6):36-39,65. (in Chi-
AW AR RE ) LA LT, PE AL AR A% Be 2 41 2016, 31(4) :59-66. nese)

WANG H L,SHI S Z, HUANG R F,et al. Comparison of the [19] Bt =. Logistic M & Ml & Jr ik Whoe ()], s 401t 5 4 5,
enriching ability of nitrogen and phosphorus between 6 willow 2002,21(1) :41-46.

species Irrigated by artificial eutrophic water[J]. Journal of YIN Z Y. Study on the fitting methods of logistic curve[]].
Northwest Forestry University, 2016, 31(4):59-66. (in Chi- Mathematical Statistics and Management,2002,21(1) :41-46.
nese) (in Chinese)

L9 2208, s, eSO, 55 R [R) A 4 3 A2 AR UM I 72 g 2E [20] fE3ERE. Logistic MLk 77 FEAY M BT 5 LG 00 LI 56 [T, S

i R FELT ], VG AL AR B 42 201631 (4) : 195-200.

JIANG P, HAN L, LIANG W ], et al. Height, BDH growth
models of Cunninghamia lanceolata with different growth po-
tentials[ ] ]. Journal of Northwest Forestry University,2016,31
(4):195-200. (in Chinese)

P 5451 ,2005,24(1) : 112-115.
CUI D Q. Analysis and making good fitting degree test for
Logistic curve regression equation[ ] ]. Mathematical Statistics

and Management,2005,24(1):112-115. (in Chinese)



