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Research of padded film for afforestation in coastal argillaceous saline-alkali land
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Abstract; Afforestation in saline-alkali land is a challenge faced by many countries. Coastal argillaceous saline-alkali land
has such a high salt content that seedlings cannot be established there. The purpose of this paper is to study the use of a
padded film around the roots of tree seedlings to protect the roots of the seedlings from salt infiltration. From 2007 to 2009,
we compared and analyzed three techniques, two conventional afforestation models including 1) a comprehensive new soil
conventional afforestation model and 2) a new soil in hole conventional afforestation model, and 3) a new afforestation
model , which used the padded film. We measured the survival rate and growth of tree seedlings, as well as the soil moisture
and conductivity (salt) inside the planting hole. There was an inverse relationship between water and salt content. With the
arrival of rainfall, soil conductivity decreased and soil moisture rose. In August, with the reduction in rainfall, soil
conductivity gradually rose and soil moisture content declined. When compared with the conventional afforestation models,
the use of the new method which used the padded film conserved soil moisture and increased soil conductivity inside the film
lined planting hole. Seedling survival rates, height and canopy area using the new afforestation model increased by an
average of 150.00% , 7.00% and 12. 00% , respectively when compared with the comprehensive new soil conventional
afforestation model. By using new soil in the planting hole, rather than just using the local soil and the conventional
planting model, those figures increased even more dramatically to 838.00% , 12.00% and 22.00% . Using new soil is less

cost effective than the traditional model of afforestation and the cost is also much higher than the new afforestation model.
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Use of new soil should not be promoted. However, the cost of using the film is only 0. 58 yuan. Compared with the
conventional planting model, the new afforestation model is low in cost but provides very effective results. The new model of
forest planting cost 12. 29 yuan per plant, and the cost effectiveness with this new model of afforestation has been
significantly better than other two traditional planting models. By using the new afforestation model, the survival rate, the
average height, and canopy cover of seedlings of each species were, respectively: Fraxinus chinensis Roxb. , 65.63% ,
2.04 m, 0.93 m’; Populus deltoides W. Bart. ex Marshall cv. Zhonghua hongye, 34.38% , 1.97 m, 0. 84 m’; R.
pseudoacacia, 53.13% , 2.11 m, 1.02 m’; and Robinia pseudoacacia L. cv. idaho, 81.00% , 2.17 m, and 0.94 m’.
Based on these results for these four species, R. pseudoacacia cv. idaho was the most suitable and P. deltoides cv.
Zhonghua hongye was unsuitable for use with this tree seedling technique in coastal argillaceous saline-alkali lands. These
results show the padded film effectively prevented the infiltration of salt around seedling trees and reduced evaporation.
Padded film can increase the survival rate of seedlings and provides a suitable environment for seedlings in the coastal
argillaceous saline-alkali lands. The results provide a theoretical basis for promotion of this effective, simple, and low-cost

afforestation and land reclamation technique in saline-alkali lands.

Key Words:; padded film; platform field preparation; afforestation model; soil conductivity; soil moisture; growth

HRAE A 1979—1985 4FA95E ik 4= [ + A PR Ge it o SR b 1 FLUK 3467 5 hm®, i K24
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MR AR, HSHT H AR K BYRE 1 55, 2 T U ) b B — BTV S5 AEL AR & 18, P DA AR A A ol
FLRUR — Tl A A G R 3l SR I A T 07 7, FE AN AR AR R AR R R, B B R 6 AR R AR R
IR AR A B R A KA AR ICE RE 22, I RAR Y ARV R, A A K A B
() 5 LR AT A0 RN MRS L 3 MORTF h h Sas Sfe i S — T A R B A it ol i 2 MAR =
S DN AR | (18 38 g S e S A A A R PR A A P RS, A i 2 AR B B AFL E TR MR BT
FIAR I ERE 1 22 B RN, Zid 1a A RIS SRR #2217 AR G0 A B i MO, P 7 £ e I 3= 22
At AR, B B ERSOR 2 A R, LR R R B A KRR AR SRR B0 AR 4 b
TR AL GE RO B PR SERN L BFET T — ol A T v e S5k i b R = B3 Ao R A B AR A K R R
Pt 2 FL BT 2R AE A T ORI P TS MBI 2 B X Tl T 2 TV U IO R b 1) 3 A Ak N 1
5T B R LSRR
1 HREHER

TR HAY T8 LT 8 40 e X R AR ER 3 A Tk 4 39°11728"—39°39'28" 7R 4 117°51'43" —118°25'28"
X e AR I 1030 mm , FefIKFE Y & 261 mm , AF4FE T 573 mm, PRI ZHEHTE 7—9 A |, i &4 W &=
1) 65% . AFEIIKIIZE KB 1378 mm, Fli I 2E & 50 530 mm, P40 11.9 °C 5 m Uk 35. 4 C, it
i -16.3 C . KGETRE 0.7 m, FFERRIPERX, B2 X, A FZ2 000, H TR K67 0.5—2.5
m, T AKE KT 15 o/L, FIE B M APRL 55. 7% , KK 19. 0% FIRERL 25.3% . AAHLR &N 1.42% ,
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pH {09 8. 03, 343l R4 W 108 (mg/kg) , BALHN 253 (mg/kg) , 2 0. 08% , HER /& A5 0.4% —
0. 5% Z 8] ( L P HMHTE 6—8 ms/cm) , FEEhIME CI7, MERF R/ E ZE Y .

2 REAE. FESRT

2.1 k%t

2007 4FFF KA B HEY 3 B BT BB HTALA 50 m x 25 m MK S A B C, i T UK 148y
i, ARG JC U AR 2R T R (& RS H AR KA EA 1), G HRE
Sk b R [ MBI HEL T2 10 om, 10 em WERREZ A S HER W& 4506 M (1%
1) AEHMHR AR E L 70 em & DIEE L ARIES B R 3 mx3 m BRATIE B3R B & HfHT
1RGETCRE T AR GEiE MR (858 2)  7E H B A B 25 )2 BRI 70 em J34 IR G B, 726 B E4% 3 mx3
m BRATHEAZ 60 em x 60 em x 60 em (/XYL AR L HATIEAR; C & H TR A 0 i AR =X O ), 6
WA E)ZE FIIE 70 em BB ARG W S H F3E 3 m x 3m #RITHEEFZ 60 ¢cm x 60 em x 60cm Y7L,
SRIG B ] AT AT ER 38 AR BRI B 7RISR AN DU J&] , 7 HORERITFLAR 3 em AORLAELIHRIK . PEIRIEL%E + 3F
frigpk, feJa, & FIERUE 76 3 P H IO A HHEL T2 30 om, 98 80 em HYHRE/KIA , JFRF H %38 , 3 [ b
WIHEK R 450,

T ARBE A AEME ( Robinia pseudoacacia cv. idaho) , FAU ( Fraxinus chinensis) , 1./ 4% ( Populus deltoids cv.
Zhonghua hongye ) FIil# ( Robinia pseudoacacia L) , Vil 3a, P21 5 180 cm, 4 PR FHFAHLHRS], 3t 384 #1
(BHREHE 16 178 FIFH ) .

2.2 BlERA

£ 2007—2009 4 4—10 H &AM 3 B 13 HM23 H 55176 A B.C =3 BRI RS0
0—10 cm,10—30 ¢m,30—50 cm AbRECAHE 3 WH S, MAFH A FE S KSR SR E, 0l 3 G 1
AAE TN IN A T Z R K ER B SR, A B K B A £h 23 0l SR HTHE Tk (GB7172-87) FlHL S R {1 1
HL R R R I AR T 5 1 mm 7, fFH 5 B DDS-307 AUHL- S 384000+ oK LRy 1:5 /9 1A i &
FAH, R EM SRR IE 1,

1E2009 4£ 9 H rpapxt 3 Yo Y 4 FET AR S 0 7501 11 A AR S 1A K 0 Ve
RRG HARFP AR 5 0k B4E 6 H i AR AR R IE 200 1 AR MO TR, B e 5 R i AR HBORE 5 Bk

®1 BASXE RSTENERHXE

Table 1 The relationship between conductivity, salt and the growth of seedling

LS/ (ms/cm) oy % AR YEM B

Conductivity Salt Salinization Crop response

0—2 <0.10 B[ ok MAEA T E

2—4 0.10—0.30 L X ER M ARBUR A AR ] RE R B R

4—38 0.30—0.50 b o b A AR BB A0y T R 52 8055 W X T 6V AT P 3 i
8—16 0.50—1.00 bt HA T ERAEAAFBOR XS Fh 75 25 F | Bk

>16 >1.00 WA+ AW E AR AT L,

2.3 Gitatr

L SPSS13. 0 2 Ge itk o TR X 3 BRI M= T R i AR R UK SR S S Bl #1707 2007 2
A (SNK K561 ) BOAH et a#T
3 ZERHW
3.1 AR RS R A K

e 2 AT LA Y B ORI AR 1 B T 23 AR A 5 100 2 B S P P RIS G M=, B e 25
3 AR BB A RS 2R e A IR AR B B, 4R 58.60% ,2.07 m F10.93 m?, 6]l 4T 2% 4% G0 i pkpst =X
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X 150, 00% ,7. 00% 1 12.00% , 55 7R % 4% 40 18 MRAsE =07 245 1 838..00% , 12. 00% Fi1 22. 00% .,
BAGPRE S WA XTSI T W& A5 G0 MO A FH B MO X %) 1 A B 23R [ He 33 i
TR ML 450. 00% , FAEME 136.00% |, I 133.00% , KIBE 113.00% , 4% 24 5 .38, M8 T 7ORE +
RS T MRBREX B A BTG R I [5] E 3 IR AK U A 200 4% 1000. 00% , F1 B 950. 00% , 7 AEAR 767. 00% 1R
750.00% , %522 5 1 35 s AHEC T 4 1 5 A% 0 1 AR, o8 FH 7 s MR = ) 4 o5 ) Bl 35 hm R4k ol B A6 AR
8.00% ,Hl# 7.00% , L4711 6.00% , FIHES 5.00% , 422 57 B 3% . I T7ORE HA& G0 M=, B e i)
[F] 3G AR R A AEAR 17. 00% , IR 15.00% , 21045 9. 00% F I 7. 00% , 4% 25 7% w2 IR T2 E 1
gt AT, A1 FH 3 s A =X 1 1 A e T ) B 8 I 38Kk Sl AR 19. 00% , # AL R 16. 00% , 21147 1Y
11. 00% I 4.00% , 25 0% MR T7ORE &G AR, 1A g i) [ Hb 3 IR ok & A6
27.00% , FI#E 26. 00% , 2114 18. 00% F1 1AM 18.00% , 4525 8.2 [RINF, 410 % 4% G s MR =X (00 v A R
RGN TR E TG E MBI AR, H2ER W,

B S MR, 25 B A BTG SRAR UCHE P o B A6 81.00% , 1B 65. 63% , Jill B 53. 13% FI4T 4%
34.38% , HAI2Z 54 3% (P<0.01) . AR ACE 28 S AR IRHET &AL 2. 17 m, JIHE 2. 11 m, FI3S
2.04 m FIZLHA 1. 97  BRAE AL 5 RIBR IR 22 5728 W25 40 (P<0. 05) , HeB WA A 22 540 35 (P<0.01) , &4
TR AT 24 MR AR UCHE T IR 1. 02 m?, FAEREL 0.94 m®, 18 0. 93 m> FIZLIH4% 0. 84 m?, HiE FH LML 5 1A
2 S ORI 3 e RN ) 22 S 2 (P<0.01)

R2 2009 FRREREXTEHMMIMFSERER

Table 2 The survival rate and growth of different afforestation model and trees in 2009

W Fh JIHE R Survival rate/ % T 5 Height/m SR Crown/m?
Tree species 1£5: 1 Conl 15452 Con2 H New f£4: 1 Conl 5452 Con2 Hr New f£4: 1 Conl 1542 Con2 Hr New
e
Robinia pseudoacacia ~ 34.38b 9.38a 81.25¢ 2.01b 1.86a 2.17¢ 0.81b 0.74a 0.9%c¢
cv. idaho
g

. L 28.13b 6.25a 65.63¢ 1.94b 1.91a 2.04c 0.89b 0.79a 0.93c
Fraxinus chinensis
kR
Populus delioids cv. ~ 25.00b 6.25a 53.13¢ 1.97b 1.84a 2.11c¢ 0.86b 0.81a 1.02¢
Zhonghua hongye
AN 7}
Robinia 6.25b 3.13a 34.38¢c 1.86b 1.8a 1.97¢ 0.76b 0.71a 0.84c
pseudoacacia L
-1 Mean 23.44b 6.25a 58.60c 1.95b 1.85a 2.07c 0.83b 0.76a 0.93c

TR R A — AT AR R P B 22 5 A B3 R [ by 22 S R 3

3.2 HHOKERZE

AT 1 A5 ,2007—20093 4F[A] B AR O &1 )2 09 H F 3 3 R H 7E 0. 60—0. 83 ms/cm
Z ] AR T2 % A5 S MR 0. 93—4. 36 ms/em (2007 ; P<0. 05,2008 ; P<0.01,2009;P<0.01) 70k
B AAEGEMAR LAY 1. 68—3. 81 ms/em (2007 P<0. 01, 2008; P<0.01, 2009:P<0.01) Fl & H /ANy
5.94—8.44 ms/cm(2007—2009 : P<0.01), W& LG EMEXF R E L GE s & 200
FAREBEE TN (P<0.05) , b+ 2 BR BE RIS N8 0 (248751 1. P<0. 01 {258 7515 2 P<0.05) ; i
MR T2 09 H AR BEAE O N 2RI, 5 FH A 5 A B AR 003 1 5 fin g B4 (P <0. 01) , B
+JE BRI N, )2 10—30 em F130—50 cm (HL FHREE T )2 0—10 em AR SHRE, HEF B
F(P<0.01) , AR E AR,

FH &L 2 1511 ,2007—2009 4F ], B il M =X 7 i H 38 5 KB 7E 12, 16% —17.56% Z 1), & T2 & +
L5 MR 11. 83% —16.01% (2007 ; P<0. 01,2008 ; P<0.01,2009 : P<0.05) ,7CIRE H LG 1 MR R )
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Fig. 1 The mean soil conductivity and moisture of different soil layers inside and outside holes used in three afforestation model

1:0—10em;2:10—30 em;3:30—50 e¢m

10.96% —16. 11% (2007 ; P<0.01, 2008: P<0.01, 2009:P<0.01) Ffl & HI7C/MNY 5. 94% —S8. 44% (2007 ; P<
0.01, 2008 P<0.01, 2009:P<0.01) , 3 Pl M= S oo oK gt BEAE 0 A8 A AS B 5, Bifi 1 )2 A 35 i
W, )2 0—10 em /KK, % )2 10—30 cm F130—50 cm £ 7 B E (P<0.01) , HH AN+ )22k 55N
W,

2o O f1 B3 s OO # —~ BeR 7 oo
L
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S 4L — g
re = = 160 mE
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2.l E = |, 52
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B2 2009 £F 3 FSEAER A 30—50em &b LR SRETHL

Fig. 2 Variations in volumetric soil conductivity in three afforestation model from April to October 2009

7E 2009 47, 1:)2 30—50 em AbHriE M i H SF 34 3 3R 7E 0. 6—0. 9 ms/em Z[H], &
HAEB B AR T2 % E A FRE MR N i SRl .4 H4.32,5 H4.23,6 J14.16,7 H4.01,8 1
4.38,9 J14.64,10 H 4.76 (MM EAH 2783, P<0.01) JORE TG BTN 2 L 3R (H 4
H3.71,5 H3.15,6 H2.98,7 A 1.86,8 H 1.58,9 H3.09,10 H 4.88 (&1 H 22 %, P<0.01) Fil
FA AN WA EHES2E4 H7.92,5 16.72,6 45.62,7 H5.93,8 H6.09,9 7 7.63,10 H 7.24
(FARN R H 25 %, P<0.01) . 2% ESEEMEE SORE &Gl MR AR AE 7N & 3 3 AR
AN H -2 H S B 5 R R A8 Ak R A i, (H AR OGP 10 35 (181 3) o R R 3 AR A /X 30—50

30 O k451 B kg2 B3 # —~— BT 2100
e 1 80
mlﬂ?z 20 F g
%2 160 mE
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RE 140 ¥EE
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Fig. 3 Variations in volumetric soil moisture in three afforestation model from April to October 2009
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em 2R HIESKE 4 H 12.60% ,5 H 13.10% ,6 H 18.80% ,7 H 24.80% ,8 H 20.90% ,9 H 19.80% ,10
H12.90% , ZW B & T2mE L el s X o P R IES K= 4 A 11.00% ,5 A 12.90% ,6 H
18.10% ,7 A 23.60% ,8 H 18.20% ,9 A 17.10% ,10 A 11.20% (&4 A Z 7 W 83, P<0.01) FIyCIRE 1%
G AN RISk 4 H 11.20% ,5 A 11.60% ,6 F 17.80% ,7 F 24.10% ,8 J1 18.70% ,9 H
15.70% ,10 I 11.90% (4 H 25 B3, P<0.05—P<0.01) ,3 Mol -390 & K B4 H 18128 4k 5 e
B IFEASE, HARSEYE B (RFE 0.75—0.91 Z[A],P<0.01) (F 4)

4 TR R AR AN ) 1 M O L SR (B R B K i 25 R R B 2
3.3 ARSI

FRPEER 3 EARAUA 2 R Ml AR AR BT Y TR R RN R A T A% 0 1 RO o R R RO A R
179.51 7, 7CIRE TAEGE ML R/ 11, 71 I8, B M 50X 12. 29 I8, MK TG E B L 7%
TG THE PR E M IR T AL G B AS S 1%, Rk AR 2 LB i MR X241 0. 58 T,

£3 I MAREREXR AR

Table 3 Cost of per plant in three afforestation model

% 1+ New soil H& L Preparation FEAH Plant
G L&y ahr L&) i Likiny i At A
Platform Bt Unit Combined B Unit Combined om Unit Combined Total Cost
field Quantity Price Price Quantity Price Price Quantity Price Price /7t /(TT/BR)
/76 /7t /7. /7 /7t /76

A 750.00 30.00 22500.00  125.00 0.08 93.75 128.00 3.00 384.00  22977.75 179.51
27.60 30.00 828.00  128.00 2.24 286.72 128.00 3.00 384.00 1498.72 11.71
C 27.60 30.00 828.00  128.00 2.82 361.01 128.00 3.00 384.00 1573.09 12.29

4 ZEig

PR 3k 53 6 w5 T 3P R BT A S 2 ) 5V VA T e e, DX R 198 S, A SR P Ao B 1) 7 1 A
AR GE A H A DU b 338 PR P AR B T 38 AR 0 K ER B AR AE LA S AR A 73 B, 45 1 LA T 458

(1) {5 P S ) B AR R S, F R ) BTG R RN A A O 2 B A T P AL e e =X, b B fE R Y
B R L i A P ORAE ARG DL (P = FUEE IR ) EAE A 22 5% U0 BH i A A0 ool Bk P Ve v U T
T, ) T A ARASE X 20 A% DU AN 33 P A B A

(2) fff A RS PR BT 3 AR 2 N 1) - S8 Pl e 3R (S IR T PRI A e PR, o 35 K i T P A
S rl MR 10 BRI %) 3 AR =X 1% SRS P A 28 ) 0l AR A 7 K o 25 R B B OO IR R B AR B T
TRAKBHERVE R, A AR A KL T — RAF ISR 5%

(3) DB A ) v AR A AR 0 I AR T PR A% e 8 AR X 1 i RACR P ARUASKE R, 2T % 4%
Bt 1 M CRCRAR T it B =, HLH 2l PR i Tl s = SO A 5 7 OIR A% e v M = g ke
AA BT E AR 0. 58 TT, {H HAEARACRAH 22 KA 5 B AR 19 B AR ARAR Oy 12,29 T, HHIEARK
RO ULRAL T HE PR L G AR SR 18 M = B T 7R B U8 S Eh it R IR
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