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Effects of Drip Irrigation on the Growth and Use Efficiency of Water and Fertilizer of Young ‘ 107’ Poplar Plan-
tation//He Yong( Forestry Department of Hunan Province, Changsha 410004, P. R. China) ; Lan Zaiping, Sun Shang-
wei, Liu Jungin( World Bank Loan Project Office, Chinese Academy of Forestry)//Journal of Northeast Forestry Universi-
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We studied the growth and use efficiency of water and fertilizer of ‘107’ poplar trees ( PopulusXeuramericana cv.
“74/76’ ) in the young plantations with drip irrigation and furrow irrigation on sandy soil of Yongding River in Beijing. The
drip irrigation on the volume growth of 2-and 3-year-old ‘107’ poplar plantation, respectively, reached 13.37 and 41.15 m’/
hm’, which was 2.22 and 1.68 times as much as that with the furrow irrigation treatment. It was significantly promoted the
growth of various organs and the biomass and water content of ‘107’ poplar tree with drip irrigation. The stem biomass of
3-year-old ‘107’ poplar tree with drip irrigation was 2.42 times as much as that with the furrow irrigation. Water use effi-
ciencies of 2-and 3-year-old ¢ 107’ poplar plantation with drip irrigation were 0.84 and 3.89 m’/hm’, which were 1.91 and
2.84 times as much as that with the furrow irrigation, respectively. Compared with the furrow irrigation of young ‘ 107’ po-
lar plantation, drip irrigation significantly increased the field nutrient utilization and decreased the loss of field nutrient as

well as single tree.

Keywords

FEHR N TARIC 15 757 J7 hm?, JE 5
ERUARNE RPNV S P R SRS A S
PHE % B ML, A 7= 0 0 ok I, 244
P12 15 m? - hm™ - a” PUR KT E B AR KOF
(20~30 m* - hm™ - a™") , B T [ B i o K
(53m® - hm™ - a™) " BfE TR EAM TR 19 Z
ARBEIN, ST A R A A B R, B e R T B
AT N TARER A 7 T, DT 2 i e 1] H 45 1 g
AR TS

TR BEA AL AR DX 1Y 3K oA 28 R kst
PR K PARDL , 3R A A K, e — T 2
PN TARGE Ay B it ARTAT, IO A ] i
ARARA A EANIE 24 A9 R4 AN AL 23 TR B K
GEUR, T ELI 2 0] BRI 7™ A 07 TR W) (b SR AL
i RKYE e A5 ) 00 sz A o R R R 2 B A A 1 R

1) FE ZEMOl Ry 51 3 FE bR St Mol B2 R T H (2009-4-48)

E—EE T B0, B, 1988 4F 6 A A, IR A& Ml T 1 kA
o E MO FHA R B A B9 AE . E-mail :303061228@ qq.com,

WAFTER 22T, T E MO R A 05T b it FARAT I H A %,
WL 5, E-mail ; zplan@ 139.com,,

Wk H 9 .2015 45 H 8 H .

TR ),

‘107’ poplar; Poplar growth; Drip irrigation

i, F AT FE XA BN AR B, RARR AL SE /Y
MEWER A (IHE WEHE 20E QSR T X SR gt
AOTRE R AR AN 22 YR 9 R K BT IR, TN L35 22 1) 9
A PRI B R IR B, BRI T AR YA, 5
P GEREBEOAA L, THTE BAT K I 5) K A8 T
A RE, T ELX SRR (138 R PR R A e, H
AT, [ A A/ — st X 205 0 E 5 R s T 3204 ) A
Hih TP T — R FIAH RS WE R R IR
PG HE BRI A BERR R 38 = s N AR A
[ RN Q2 o G 3 T N
WL ER TR RS, B4 AR KT
AR D, 3 K BEURUR R 5 BT i ELI 47
KR KRR 5 G L e Sk AL IRl H 5™
o, PR, PR G K BT 5 il R AR TS YRR ok
M =FE T, ey i o g 28 HL BRI A L 9 3 K
W7 3, MR B e A RN AR AR 7 g i e T BR
B E TARRE L) i B MRS, A SCHE P IR T AL — 14
PEZRAE SR AR TR 2 8 B (R ) A 988 8% £ it A
R ), $5 BRI R P 1) PR BRI AT AT, HE AR
PIRREME T 2, X SR A KA B KK 73 370 F)
FIBCRAE



38 /| A N AN

943 5

1 HREXHELR

WFFE XA T AU 5 T R 2% XA, Ja B8 T 21 0
T KBt P 2 UM, AR 2 H BRISEIR] 2 620.4 b, AR 355,
IR 11.6 C , &ZEHSE-2.3 C, EE SR 25.1
C AR VR K& 552.9 mm, 24ETE RG] 180~200 d.,

TR M - 39 A 7k R Al G s AR TP | R
TJAA R, M m) T 1.2 m JCBH )6 4 o
2B B ST Y, MR KA IR 36 m, g
WE(1.46+0.15) g/cm’ , HHEW A1 F KN 10% , A
PUBE AR T 0.2% , IS KR RE /7 2%,

2 HMH5TE

2.1 LSRR

SR FH R PR R 5 R MRS O BRSE 7 107 Ttk &
( Populus X euramericana cv.‘ 74/76° ) N T MAE ~
FAE, ZNTHAHT 2011 SEFEFLRK T A
FIHHER S, R 30 em KA AT AR, 1R
TR 2 mx4 m, G HEBETE R I ATIE D7 ) B 1
T TR R R R TR R B A7 B N AR T AR Oy
1600 m?, FR 1A 50 m AYZE whis , AR & S 200
Mo TEAR YAERPHEARIEAT T 58— HERE St I
B ARSI E N 3.5 m, SFI B4Rk 2.3 em,
22 Rk

M4 HAIE) 9 FIE, TR R D5 2
Dy HEBE, B KK 2 6 ~ 9 mm, WE /K B 250
mm ; T HVAEAREHE W 5 W, IR 2 ZE =
FRZE 1R, BRIEK & 50 mm , #E 7K Bl 250 mm,
M5 AT HIE] 8 AN, HBEAR B I R R K #6174
B+ R IE — vk, it 10 W R B IE 4 ¥k, it
JEJSHEK A S 5 T AR AR A LA AT 2 UL
%1,

1 107 BHIARAE B R Rt A B o4 kg
AERE N p K
2012 0.09 0.015 0.02
2013 0.16 0.020 0.05

VU IR B M R, A S AL, 10 FT A

iy
2.3 Eiind 5abe

Moy A R A 5 2 T 2012 AE AN
2013 AEA R ZEAR, X0 /N DX i A R AR (R AR 1 g
BT B R ER — T T RMFRAR S V=
0.254 547 545D H+0.784 642 807D* 11551 KK R,
HE AR H R A& A

AR S SR S EIE R AR R TR
/NN BERE 3 MRPRHEATES TR T, I A |

M- AR AW e N P K JCE R4
AR R R, W& /NX 11 0~80 cm + )2
PEATI A 2R A R RS 3O ot A B0 5

Iy MR RTTRD 2 (LL N ) - H )5
I3 FIHRCR (N ) S 5N 543 0% U5 I FE 1t T KA1
A IR AR

Ny =Y/N,.;
N =N=(N,~N,) .

A Y MR A RN, I N TR, N,
A, N, FI N, £ A K BER FAE K P iR i £
A,

FRFR 53 TR (N g, ) FE R ARA RIS EA A7
FEMIRA A, AN

NUEsz/Nup

A Y IRERA Y 5 N, AR

FH [) FE 7K 200 % - >k H1 58 [F] DECAGON 2 v A=
FA EC -5 580 B A S T o 4= JE K 43 A8 A
B, AL 3 BRARAEA, PV TG T S L O R
TERE 3 AT A (43 BT AR AR T L35 | BE 2
B 50 cm Ak HEHEEER 100 cm Ab) ;36 545 2 B HE VA
7 WA 2 AN A (43 AL T AR ME AR T 255
100 em AEF1 200 em Ab) o S5 H F8 5341 1 GO AT
TR 2R EE , 3K I = R EE R 80 em, £ 20 cm
IrN—IZ B H IS W A 1K A AR A O,
FEMRHEJE 30 25 W TORACEE P b 22— S5 A 1fE
T B, 0 R K B8

R HEME RS0 T ) (SL13-2004) Fp Y 7K BSF-
ikt EAe KR, AT,

E.,=10% (r,H(W,=W,)+M+P)
KBy, N BHR K r, NS i BT %
JEsH, NS i B0 R W, W, B e 2
BT BEUG R A B K3 MR I Be N K & P
hE BEN K A

IR R ZR (W ) BT 785 Ko R R 45
1) 2 AR FH 28 T 6 B B et /K BT A 77 1 T o o
AKX R,

Wy=B/E;,

A W KRR B R S B R FEK
H o

iz excel AT AAT LS /00T, N R
TS AR A TR R 259301 (ANOVA)

3 HZRS5HH

3.1 AEIEERE AT 107 BghAk A Kifyss
12 2 WA, TR TR BT B9 107 B S RTERT i i



113 TR A BT HEXT 107 AZ SRR R K BE A A 52 39

R RE R AR R TR, T 220 FEREBUNZERLZETINR R, 7E 350 BEJT I, i THE
RUIME I 2 4R35 3 48 Femdm R mE P G W 70 L IX
ERIURLATAEAR A R 25 5+ (p<0.001) , I H W7

2 AFHEMTT 107 HAIbk 2.3 AR R A E B

A5t 2 f 3
4%/ cm W/ m EZF/m® - hm™? 4%/ cm B /m ZF/m® - hm™?
T TE (6.1£0.46) A (7.38+0.34) A (13.37+£2.32) A (10.1£0.86) A (11.14+0.53) A (41.15+£8.25)A
VE)HE (4.7+0.83)B (5.92+0.66)B (6.03+2.24)B (7.7+£1.51)B (9.10£1.15)B (24.56+9.25)B
VE L RO T b | R R RS TR 2 B 13 (p<0.001)
L 1~3 Hal DA H 107 #0924 KO 2 24 14 1 —e it
HITE S—8 0,9 A B SEAE LA K, RIS R 12 | R
JEITE 107 56 3 AR E BUT IR T K K& g O
ERTH 24, WHEACET 107 Mes e s a
o . op e P Z 0.6
B KB 7 7 TAE 4 107 Mlats =l
e A R AR R U R 8 0:2 I
L4 T —e— itk 0
1o L = i 1 5 6 7 8 9 5 6 7 8 9
20124F Aoy 20134F Hsy
g 10 B2 107 GAEAEESAREANSEKE
= 08
e _
= 06 20
L 10 b e g
0.4 =
= 8r
0.2 &
0 . . = oh
i
1 5 6 7 8 9 5 6 7 8 9 = 4t
20124E H 20134F H 5y i 2t
Bl 107 GREEESREAMREKE . — L
3.2 ANBEBEAERUK R 1 5 6 7 8 9 5 6 7 8 9
A (/" (/!
22 3 AT, WESE 1 4R (HI 107 B2 2 4F) 201G 2R

E3 107 GAEERAREAEHEKE
IR R B, 7 S 7K R T, AR S A Az A g R
TAHARSE I, 53 3R VA HEAR S 1 103.38% ,108.22%
104.60% . 117.29% 1 107.54% . 1t o] WL, 3% 5 4%
SR 107 AR SR B AR 3G nAY
BB 107 IR S KR,
* 3 REBEMANE 107 B4k 2 3 4EAE Y

Rete M AR AE Y i, LY ME SR = T 118.80% ; ik T
55 2 AR AR 43 A Pyt KR B L 3 AR AE
Rt AT AR R R R B T AR A A ) B Y E R
R T 111.88% ,163.66% ,141.79% .153.63%
M1 142.41%

BE MW 2k i
5T/ kg it ke TR/ % fif [ it/ kg F it/ ke Sk %

it THE (2.83+0.41) A (0.93+0.15) A 67.00 (9.88+0.85) A (3.71£0.32) A 62.50
Ve (2.13+0.62)B (0.75+0.22) B 64.81 (4.47+1.20)B (1.75+0.47)B 60.88
753 T (1.48+0.36) A (0.70+0.17) A 52.92 (7.54+0.61) A (3.82+0.31) A 49.39
A (1.08+0.45)B (0.55+0.23)B 48.90 (2.71+0.75)B (1.45+0.40)B 46.55
T T (8.60+1.86) A (3.61+0.78) A 58.00 (34.37£4.07) A (16.48+1.95) A 52.06
1 (3.71+1.03)B (1.65+0.46)B 55.45 (13.7322.22)B (6.82+1.10)B 50.36
i T HE (4.85+0.76) A (1.78+0.28) A 63.42 (16.83+3.08) A (6.06+1.11) A 64.00
T (3.3420.67)B (1.53+0.31)B 54.07 (5.39+1.28)B (2.39+0.57)B 55.67
bk T (17.76£3.49) A (7.02+1.38) A 60.49 (68.63+8.42) A (30.06+3.69) A 56.19
A (10.26+2.79)B (4.49+1.22)B 56.25 (26.30+5.38) B (12.40+2.540B 52.84

s R P (R | IR RIS B4R 2.5 5.3 (p<0.001)
M 4 ATLIE 107 g AR i R4 R 107 gk 2.3 ARAE K 53 A 3 50 J31 2 )
ST E RS (9 B R B A RERE A T 00 191 A5 2.84 4, DAL AR T HE , T HE R fE



40 P/ | A N /A N S SO 14 543 %
MR BE 3 5 107 A &hAR K o3 A3
R4 107 BHWEYERETKSFIRE
WG, THEEAEY S THHEAE Y i 25 THTEREK WK Z5 THHEAR 53] WHKAR  EF
a Bk /kg - hm™ i/ /kg - hm2 F/%  HB/m’ -hm? BE/m® chm? F/% HR/kg-m? HR/kg-mT /%
2 6703.26 3543.48 47.14 8 025.00 8103.00 0.96 0.84 0.44 47.62
3 28 807.78 9 889.85 65.67 7397.00 7470.00 0.98 3.89 1.32 66.07

3.3 AFREBHALPRSE 5 R

M 5~6 TLIE 2.3 454 107 M43t N
P K JCER MIHFE R AW AR IR, B3 3 4F i
FYEIN 455 47 0 THAE RS L H R BN I
N KPR PR R ENGIT . P UK N B
3 VR R 5% R 2 HH R 52 4 B T 2k

T H (8] %43 R R 7 10, 3 4R 107 #4537 47

FIHAE T 2 4R A T 0 R 45 7 0 R R
PO T RERNS s TR 37 70 MU TT I, 3 4F A2
107 4% 3773 M A8 i T 2 AR 2 i e R 45 7
Sr R I = T AR . I, 107 2 2 MR Bt A
A R R T ) 53 20 0TSRRI 9 3% 23 M TR
W T 5 T TR A BE S P R 107 A &bk i TH ] 57
SrRIRIER  [RI X AR 37 0 B AR A — 2 $E0T

x5 107 G4 HAEEFSFAE

Wi/ T EdEE, BERUNRR,  LEERNAERE,  HENRERS AAH I H BFIH
a 5 kg « hm™ kg - hm™2 kg + hm™ kg + hm™ R/ % R/ % R/ %
2 T 6703.26 87.62 16.65 34.28 76.50 402.60 195.51
bk 3543.48 102.34 15.86 20.27 34.62 223.42 174.81
PR/ % 47.14 14.38 4.74 40.87 54.75 44.51 10.59
3 T 28 807.78 212.26 30.26 67.76 135.72 952.13 425.17
IE 9 889.85 181.60 17.99 54.62 54.46 549.68 181.08
LSRR/ %/ 65.67 14.44 40.55 19.39 59.87 42.27 57.41
Fo6 107 BHHBAKRFESFAER
B a  #EMN AEYEEe AR/ B/ g  FRNE e BFHE/ % BERIHE/ % AR %
2 T 5362.61 43.49 6.58 19.32 123.31 814.99 277.57
1 2834.78 22.16 3.75 12.01 127.92 755.94 236.03
ERE/ % 47.14 49.05 43.01 37.84 3.60 7.25 14.97
3 T 23 046.22 115.19 18.41 43.36 200.07 1251.83 531.51
1 7911.88 40.66 6.84 20.84 194.59 1156.71 379.65
SRR/ % 65.67 64.70 62.85 51.94 2.74 7.60 28.57
JEA A T3 ML B B 6 K S K B
4 ZH5itie

BTN, 5 BT EL , R AR N T
Jes v H A N T MRS &, o7 R pess A iy
A bR A 7 T S AR A B R ) 1k 2
SRR I GV AR Y 107 Ak 2 3 4R
AR EBUE S BIN 13.37 41.15 m*/hm? | Z I FE
2.22 1.68 fi, I HIHHEREfd 107 AR ST,

5 BT AE b b TR VEE BB I R R A
MRHLA: Wi, 6 A A= A MRHRE R R IS 118.72% ,
R A 0 2R W e A RE BRI N T 147.40%
M 178.33%") AW 5% & B Ik E BE WA 42 1F 107
s a8 B AR S A Wi RS (AR A 3 4F
A HRR I BT AR A o B YA 2,12
2.63.2.42 2.54 A% , 358 W SR 8 2 i 0 AF 5 B B
5,9 HIM A RERE /107 B4 MRAK N & kR

AR AR W gT R W, S K R A A
TWy B R SR At FK 43 R R AR, ARG & I, AH

$E15 107 B ARE K o0 R 2 R 5G 107 #4540
K2 3 AREAE K 53 R 43 )2 0.84 .3.89 kg/m’,
Ay B VERENY 1.91 2.84 1% [RINT S 107 A4kt
ESiOE D S & I R SR TR 2 =

2 3 4EA 107 AR N P K JGE T AR
FNWL OB AN, 4555 70 TC B THAE RIS F K3
ANEYIRE X5 A - NCOKL P 3K LAY 2 250 St g i 4
IR ISR 25 R &, (R R FR K
F/NIF R . P K (N, I HL R E RIE K, 107
W%k H ] 4% 5% 3 HTSEFIAE ) 45 55 50 R AR
Wrde T, AR LT 5 R T RE DD 107 #4hAk
H R 543 B R, B 3 = 107 bk Hl [R) 4% 5 43
R TR B6 107 4% bk 45 77 43 I b —
EHT,

HWAET 528 T2 A T 50 X8
A 7 MR, 256 b 2 5 A5 R 3R
THHEROR LR 208 . AU K B A5 3] A]



F

B A MU XS 107 B bk A AR SR B 41

FREEA I, 10 ELRE R BE AR R AR 2R 7 7, MRS I
ol [ AP 8 SR R IR AE 58 SRR T

[10]

[11]
[12]
[13]

[14]

[15]

[16]

FEI MO SR 4 B AR AR BE IR e 3 5 L W4 AR AR R

[ M ] Ab5 A E AR R, 2010.

ARG A = B [ M. ALt 6 iR, 2006.

Kim H S, Oren R, Hinckley T M. Actual and potential transpira-

tion and carbon assimilation in an irrigated poplar plantation[ ] ].

Tree Physiology,2008,28(4) :559-577.

Coyle D R, Coleman M D. Forest production responses to irrigation

and fertilization are not explained by shifts in allocation[ J |. Forest

Ecology and Management,2005,208(1) :137-152.

Gérdends A 1, Hopmans J W, Hanson B R, et al. Two-dimension-

al modeling of nitrate leaching for various fertigation scenarios un-

der micro-irrigation[ J]. Agricultural Water Management 2005 , 74

(3):219-242.

Robert T, Lazarovitch N, Warrick A W, et al. Modeling salt accu-

mulation with subsurface drip irrigation using HYDRUS-2D[ ] ].

Soil Science Society of America Journal ,2009,73( 1) :233-240.

TE8T5, 2K, TR, S K ARG T B AR M4 K

U R AP e [ )] T B AR BB A 2= 4, 2011, 31(8) ¢

187-193.

IR, RESTOK T, S5 R BRSO X = AR F A AR R

A RORBLR R [ 1] . eI 412, 2012,43(4) :896-902.

SOME, ESCE AL, A5 TR HE KRR BE T BT SR A AR K i R S

TR BERI LD 5E[ T ] AR A AR R, 2011(9) < 1-7.
A B AR K £ TR [ M. db5T . B Rk b R,
2007 :452-482.

(8= S O N N IR i S B 78 NI W NG 6 7
BRLT] Al R, 2013,49(6) :25-29.

Y, 22 fF P £, A5 TR AR T A N AR R ek 4y
AACURBFFEL T ] ARl R 540, 2013,35(6) :61-66.
R, 22 B i £, A5 TR X 107 B N TR R 43

AL )] Mk BHERTSE,2013,26(6) - 766-772.

AW R 1L, 2R OB, 45 R I RE AR R A B A AR
A7 01 KR ST L] AL TRl R 2244, 2005,27(6) 143~
49.

T HEZE M T RHE T Vb b AR S P L P B BE PR
[ D] bRt Eatpill ks, 2003.

Christersson L. Biomass production of intensively grown poplar in
the southernmost part of Sweden: Observations of characters,
traits and growth potential[ J]. Biomass and Bioenergy,2006,30

[18]

[19]

(6) :497-508.

0’ Neill M K, Shock C C, Lombard K A, et al. Hybrid poplar
(Populus ssp.) selections for arid and semi-arid intermountain
regions of the western united states [ J]. Agroforestry System,
2010,79(3) :409-418.

Musselman R C. Response of transplanted aspen to drip irrigation
on reclaimed mine lands[ D]. Colorado State: Colorado State U-
niversity ,2007.

Kle T b AT 45 SRR i A TR )R A
T H T A [R) 7K 53 A B A R 17 [ 9] ARAE Ol R 22241
2013,41(7) .40-44.

FEACKE T TG , A bR HE N LK 3o B A 4RI
AR R A TR R [ ] AE S S, 2012,32(17) 15318~
5329.

AR BURE), E U S TR T SR B ABIRK
SRR BB N AR AR, 2011,22(1) (21 -
28.

RV, BRI A HaBE AR T T XA A T AR G
BYSZIR [ J ] AEmtpoll R 22440, 2012,34(1) :14-18.

BUERIY, X Rpd , BLA M, 45 TR A S b 1 BB A R ke 5
(I sl Rl . AR, 2013,37(2) < 1-7.

Hansen E A. Trrigation short rotation intensive culture hybrid pop-
lars[ J]. Biomass,1988,16(4) :237-250.

Dickmann D I, Nguyen P V, Pregitzer K S. Effects of irrigation
and coppicing on above-ground growth, physiology, and fine-root
dynamics of two field-grown hybrid poplar clones[ J]. Forest E-
cology and Management,1996,80(1/3) :163-174.

Khamzina A, Lamers J P A, Vlek P L. G. Tree establishment un-
der deficit irrigation on degraded agricultural land in the lower
amu darya river region, aral sea basin[ J]. Forest Ecology and
Management , 2008 ,255( 1) :168—-178.

Vorosmarty C J, Green P, Salisbury J, et al. Global water re-
sources ; vulnerability from climate change and population growth
[J]. Science,2000, 289 : 284 —288.DOI; 10. 1126/ science. 289.
5477.284.

WREE /K A SBR[ M5t i bRl R, 2005.

ZERITR, E R, BEOT05. 5K 4 3R 43 I RCR LR X
LA [)]. 2 6E 4, 2000,31(4) :150-155.

W, B, SR AN AN T 5 AR T W AR K
HEROK A R HIRCRIE ST 1] A A 2553k ,2004,28(5) 1630
-636.

AR PR, R TSC A i R 40 i AR R R
PERFTELJ] AR B 2441, 2005,25(2) : 181-186.



	XB11-22:Ç

