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Interaction of water and fertilizer on seedling height for first-year growth

Populus x euramericana ‘74/76’ with drip irrigation
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(1. College of Forestry, Henan University of Science and Technology, Luoyang 471003, Henan, China; 2. Key La-
boratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083,
China)

Abstract: Water and nitrogen fertilizer are important influences on plants. To optimize irrigation and fertilizer
schemes for cultivation of high quality first-year growth Populus X euramericana ‘74/76°, a split plot design with
four water treatments, three nitrogen fertilizer treatments and three replications was used with ranges of
seedling height growth. Water treatments were supplied at watering to 100%, 80%, 60% field capacity or no

1

watering for trees; nitrogen treatments were supplied at 0, 8.00 or 15.08 g-tree™. Based on a quadratic re-

gression of seedling heights, a regressive math model between seedling heights () and irrigation water (x,),
nitrogen (x,) was established: y=297.378+1.737x,+5.382x,-0.008x,’~0.197x,"~0.015x x,. Results showed signifi-
cant differences for seedling heights (P<<0.01) with an influence of nitrogen = water and nitrogen > water. For
seedling heights between 300 and 360 c¢m, the optimum combination was: irrigation water of between 8.45 —
19.25 kg -tree™ and nitrogen of between 4.57 — 9.12 g-tree™; for seedling heights between 360 and 400 c¢m
the best combination was; irrigation of between 36.02 — 41.87 kg-tree™ and nitrogen of between 8.68 — 11.43
g-tree”". This research could contribute to water and fertilizer saving for cultivation of high quality Populus x
euramericana ‘74/76°. [Ch, 3 tab. 14 ref. ]
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FRMRGT U5 0 152 =2 5 P AR A LTS G H 25 8 o B B RV PR Z R, AT AR 17K
FER Zy ek Bk R, T o [ AR 7 0 R PR 05 5 O DR [ I AN T T B . SRR R ML O, s A
Fro MR B E R, BK3E 107 4% Populus X euramericana “T4/76” R HAG A KW . iR 7~
L ORERE . PUER A T R AR, R E A FE MR — o AR AR R
WEF AN A RIS, W AR E I B WG, A BEREMAR B R T K FERHEMAA KK E 1
FREERNER, WERASERMFH KRR, KWLk, Shrdr=d, XFREE 107 & % RS S 7
X, MR R ZKRELYE, BAENGAA ST KEFRREE &, B B AR IS B G AS (H i AR
ML AE RG2S RS B, AL RN (R Sz AR T U KT AR ), 3R 53T K IR TR TR 9 N R
Bl ge, B, BFFERRE 107 HK ERSG RN, SEBUK - FIFR 4345 BEAE Ak, m A 508 s /K IS i ) A sk
R, AR TEEGARERERE, B ZHNES . @ Mt&%35. BAr, A XRRE 107 K es i
R TE i 2 B —K . IR R &, EEAFEER R . AR R0, 25 2K [ 3 W ol it AE K F- T
Pt T A5 F0 A BRAE AR AR 462, A K R RE 5 2N R s e b, B ARG o 17, SR HAE
WH—EZN, NIb, ARUFFER A R X T, 2% ORISR b BT R SE 107 41 2B K
S, RIOKEZ B2 BN, AT IR RO, & St PN K R ZE X i s K e s, B
Ryl 72 B B AR ERSE 107 41 AR 15 K5 BEF AR SEHERL A AR 8

1 MR ETE

1.1 iRIE R

TR I Hi A b BBl K 2E P ARG A R SR ST A S, 40°02~40°23'N, 115°50'~116°29'E, & B
T KRB ZE A, P3N 11.8 °C, AR PR K &4 550.3 mm, A H8EO0 I 1, 3 H [
Fik 8 22.06%
1.2 RIEHH

ISR RRSE 107 3l o AR BOR BRI 1 A1 T B AS, HAEN 1.0~1.5 em, KJF 18~
20 em, FHEE R MU AN, A MEE 4~5 AT, R LRSS 1 MR RS, 5 BT H 2]
A 1~2 em W) EE . 2009 4 4 A 2-3 HEATR B, 4-5 HIEAT4F46, BRATEE A 0.3 m x 0.8 m, #F
JET, JERERK 48 h,
1.3 R

FH (A0 A R 2 X, A0 HE A s, & 4 DKF; R B AR A SR, &34
KV, WEE/NX 3 AR, IR 12 MEIA G (R 1) TR 24 m* /N XT S BRIE 107 AR 1 RREE
H30 em, F7HEH 80 cm, FkAH 100 #k-/NXT, #40HEZ IR 100 em GG R B 1R K SB35

=1 KERENLERE

Table 1 Treatment combination of water and N fertilizer

F A A (RFUCHEWE -5
Al AL A B (AUt A ) - -
Al(ck): AW A2. HEFEKE 60% A3 HE KR 80% A4 HIAHEK
Bl: ZMEjtA & 15.08 g-#k'-a”! A1BI1 A2BI A3B1 A4B1
B2: ZUIEjti At 8.00 g+ k! -a”! A1B2 A2B2 A3B2 A4B2
B3(ck): AN ALl A1B3 A2B3 A3B3 A4B3
1.4 EBKFE

AT A HEBE , SR E o R e U Y, AR 6 mm, KA1 30 em, EHERIER
80 cm, KKK 107 #55 BA 1 4477, A& D7k o0k BER I <7 69 1R 1D R K 42 il e B A

NRUE AR, BRI (4 Aok 265 1 UG KR FEFTE R 250, ZJa 10 fa d R ik
TE 1 U] e SRR, AR REBE 2 MK BRAS . BB TT3 : #EK & (m®-hm™)=10 000 x (T
SE IR I B (] 5 K2 i RS K ) < R x BUEIRIE R R
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AR TG T 5 H Oy, B 10 d I 1 %k H e 38 57Kk i, AR 1% 3 6 Ak 2 A o TBE 22 8 1
B S, WIFRFTESRI 9 A BA), 4 R s beK ok 14.30, 30.37, 37.74 Fi1 48.45 kg,
1.5 HMEBEKF
FUE A AR A 2008 4F v0 B it NE 100 25 R, e e N B ] B e E it (% 2) 6
*2 HEEEItRIE
Table 2 Fertilizer schedule

it NE £/ (g- k)

JUSLIyES S R (g R
HJE 45 d(05-20) H )5 86 d(07-01) WS 117 d(08-01)
VES! 3.02 5.92 6.14 15.08
VE 0.38 1.48 6.14 8.00
HE3 0 0 0 0

HEEHE R E [543 20 CO(NH,),, 43 F it 60.06 ], &%t 460 g-kg™', J& PRI R}E, %5 1.335
grem™, WA 1327 °C, SURHE A
1.6 JEIER

MWremiH EE R &, 78 10 AIRMAE I AERENE S, R 8 W -4H ", A A SPSS 17.0 4k
PR EAT B0 53 1T o

2 HREGAM

21 AEKABALER & &R0

3 W AN [E] HEWEIE AL AL R W 107 BT R . ATA L KRB 10 AR RO, O 3904 em,
UCH AL 1T FIALFE 8, 4350 385.6 cm il 382.5 cm; AbPE 3 Wi/ 319.3 em, J@d T 04, F
Eh 6.648, P<<0.01, ULH] 12 Fhab Pl [ fF7EM W5 VE 22 5 0 S5 R ERHT . WK3E 107 4 2 3 K B IE R A
Yy, ZaRX 5 ORI K AE AR B R RS 107 4 B 1w fieim, B /NI K IE AR BRAT g doe G, BEARAF BRI i
AR, R E AL R AR LA B

®3 HERARKAEER

Table 3 Experiment scheme and results

JUSLiNES BRI i/ (kg HR) AUt A/ (g0 BT T =i /em
Ab¥E 1(A1BI) 14.30 15.08 354.5
AbFE 2(A1B2) 14.30 8.00 350.2
AbFE 3(ALB3) 14.30 0.00 319.3
AbFE 4(A2B1) 30.37 15.08 370.7
AbFE 5(A2B2) 30.37 8.00 366.5
Ab3H 6(A2B3) 30.37 0.00 345.8
4b3H 7(A3BI1) 37.74 15.08 378.5
Ab 3 8(A3B2) 37.74 8.00 382.5
AbFE 9(A3B3) 37.74 0.00 350.8
Ab ¥ 10(A4B1) 48.45 15.08 390.4
AbFE 11(A4B2) 48.45 8.00 385.6
Ab¥E 12(A4B3) 48.45 0.00 363.4

ZEHETRNERE R, 12 P BT DIREU N 4 4, B 14003, FiE o 319.3 em, 5 2
AL EE L, AbEL2, AP 6 MIALIE O, WiwULE Dy 345.8~354.5 em, G5 3 4IDMALEE 4, KRS MIALEEI2,
G 363.4~370.7 em, 45 4 414 40FE 7, 4bhE 8, LbFE 10 MALHEE 11, {5 378.5~390.4 cm,
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22 HEERHEIKET

DAY & H bR pR R, K S R AU D A AR B, SRAS I = 5 45 DR 3R Tl AL Oy

y=297.378+1.737x,+5.382x,-0.008x,>~0.197x,>-0.015x x, . (1)

B (1) sy B EE (em) s x AVEBE G (kg #R7), o ARV HEA G (g #R) o X113 07 R AT 006 0 B2
Krgs, HIE RECR=0.987, VLM% 7 B o] DURFRAHEAL S o X3 0y R EAT W PR S, F=93.134, %
FRI I FE (F) 2R, 13 Fos(5, 90)=2.32, F>2.32, #il] 7B 7E a=0.05 Wik 2] B EKF-, GBS S i
R A8 A 5 R R it A e =2 [ 6 R
2.3 BEZREMERHMN

SRy T 5 TR 2R 0T I o RS MRV, R R R B AT AR AR AL B, AR x, w, w0, % T s AR
WEZREL, 43k 1,108, 1.703, -0.307, —0.969 F1-0.187, W A48t 4% B 2556 1 i (4 5 1 Sy 800t A ()
> HE W () > KR EAE (2%2) o

AYGRI H, EUEA R R A RS 107 B E A K E SRR, A SRR IE
RN, WS 1 2 FE M A A T AR, A A S AR K R TR R R T
B AR 7-8 H, BTt XK E R, RGO R T AR KX KR, e B
BEAIG T HEE (R 5 7 5 K IE AR RN 2 BN SRy, WA 22 B HoE A AR S T R s M &
o BRI R B TUE AT U Y, VR R UM A AT S L, 3 178 0 W i S 2 5 e s P R o
24 BREERMMHH

N PR BRI RN, X AR (1) FEATRE AR B . B 2 AP R i 1 AR [ E 7R
eIk, AT E) 5 — P R — s IR AL,
241 Ay EH 4314 =0, 8.00, 15.08, fRAFFIA (1), 530K FRARE(2)~(4):

¥=297.378+1.737x,~0.008x,’; (2)
y=327.826+1.617x,-0.008x*; (3)
¥=333.74x,+1.511x,-0.008x %, (4)

B (2)~(4) LR HIEARTE 0, 8.00 Al 15.08 g B iF, FEBEE A & Z M A RFR . HRE—H—I8 K
BT, R 3 MOl RRE T, HEBER T R AR — B, SRR, R A RO, R
IREIE B IS (E AT, FEMEA B T s, B ROl (EE, R REBEE R, W R SRR ARG
Kb, WEWEETE 14.30~48.45 kg Ak I, BERE ML N LIS, BIEREBR Dy 48.45 kg MR Y
B AR RO, AR (2)~(4) T 3 At KPR B R ) 0 362.8, 387.4 F1388.2 cm, X5
SEPRTE R 363.4, 385.6 1 390.4 em F K . FEMEERL/INGY, fe K U (it %UEE D 15.08 g BRT) 9 R
ER TP A B Ol R 5 8.00 g-#k™) , EIE A HE ML 04 K, fe R S04 9 A0 N (EL AR T 8 U it 48 &
YAWIAE 2 PPN R WAL BT, HEME T KA RO RLRE A —FERY, BEMEAE 22 5T S R P A P AR R T
IR R . PIE ROV ER Tt 0, (HORBER MBI K, J5 & 5 AT 2 FhAb B2 18] (19 22 57t 72 40 Ik
AN, UEIATERRAL BT, BEBE ] IR B ACRE I RLRE , — e R b R AN RS Il A A 2 A TR
242 RAERESH  HH4A x=0, 1430, 30.37, 37.70 Fi148.45, fCA BRI (1), 155 & K 50w H
H(5)~(9):

¥=297.378+5.382x,-0.197x,’; (5)
¥=320.581+5.168x,-0.197x,"; (6)
y=342.752+4.926x,-0.197x7"; (7)
y=351.493+4.817x,-0.197x,"; (8)
¥=362.756+4.655x,-0.197x,%, (9)

BT (5)~(9) F/RHE R 7E 0, 1430, 30.37, 37.70 F1 4845 kg- bk i, MRS mZ MM ER . X[ FE
——Iu R ENAT R, BEHIAS [ HE e K P R i AL BE AR fRE (. X 7 R BEAT 0BT, SRAFAS IR
BETTFERARAE AL, 58] 24 x0=0 kg-#k™, TEMEAR x. N 13.66 g-#k I, A KE R y=334.1 cm; 4
0=14.30 kg tk™', TENER A oo N 1312 g+ BT IF, AR E R y=354.5 cm; 2 4,=30.37 kg ¥k, 1EMEA
o R 12,50 g- BRI, A OB y=373.6 em; 2 x,=37.70 kg- bR, fEHE AR v, O 12.23 g k7 I,
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A K y=380.9 cm; M x,=48.45 kg-#k™, TEMIA L xo y 11.81 kg k™ W), A K y=390.3 cm,
ATRVE S, AR TEE , E BEE EAC A S B, ORGSO, e 2 A AR
PRI VEE WE o 1 A8 A /N 2E S, U R TR o U it A R e AN B
243 SRR FAFRAE  PFRNT S AT WA PR ER I Fm B s A B A SR R AR I e DR R )
Wi o 2270 [l AR RS p it BR e R R A A P R i 8 S5, s s e — R, imnyg i,
T % ] A (2) A (5) 3K — B, 15 207K . A bR om0 (10) FsE AL (11)
K dyldx,=1.737-0.016x ; (10)
A : dy/dx,=5.382-0.394x,, (11)
MAEARL(10) 5EERL (1) R i, 7K o B ER 0 Brafon 24 52 5 s 3, RUNE 09 340 B 58007 346 Ul 238 K 1 3 Tk
o KL AP RBARE, e KRR, ERA RGN, BRI, PR T 0
W, hiosE A, B, #EREE Y 108.56 kg MR, Ay 13.66 g- kT, IS PRI E, F il
B RS o AR IR Hh f RTE I Bl 48.45 kg k', IUHIE A B BOE AR, JB T RIER.
25 EEEMIMRT
TN R S PR ARAE O R, AR 2 I AR AR, X = 23 300~360 cm il 360~
400 cm 2 ANIX 0], SR MR 2 B 7 1 S0 o B I A (0~50 kg AR R AU i A 5 (0~16 g- Bk 1 i 56
BB N R 8 SR, #L 64 AN EF=H R A, Heb, #E R 300~360 cm A 26 AS/KAE £,
1 360~400 em £ 38 DIKNET 52 XF 64 DOKAE 5 R AT AR, WRSL, R 1 AFEARRSE 107 1
i W B = EA 3917 em, BUAS PERE L 5O k- Ak, AICH SN 12 g- Bk BR3E 107 #51f = o 300~
360 cm fY 7K B J7 22 HEE i 8.45~19.25 kg #k7, WAL 4.57~9.12 g- bk, Bl IR £ 413.94~826.31
kg-hm?; B & 7E 360~400 cm [ 7K IE 77 28 Jy E % & 36.02~41.87kg - ¥k, Jifi AU & 8.68~11.43 g- ¥k, H]
Jiti R 2 786.08~1 035.05 kg-hm2,

3 bbb

KA FIENE SR M RRSE 107 A K E N &R, G H A K IR B n] AR s b i AR A, TR B 2 5
KB A AR, TR, FRAURA, W5 g AR B0 58 20 X KSE 107 4% 7K AL T = 14 A 5 4500
GER I BE R B AN R A R R TR v AR s X R R A R IR - AU A L T
KA AR s KAE BARRON R R 800, P& Z (8] A A0 BRSO B s E A, S — R =
BF, oK 55— PR R AR A RTHE m v ,EE R RN A B Gl (A ) VTR e U 2 5 | RS T
RS o AECAHT 22 . BRIE 107 #5181 0 300~360 em [ 7K BE J5 28 Jhy 14 0 4 8.45~19.25 kg #E™, Jifi 4
B 4.57~9.12 g+ Bk, Bt R 2 413.94~826.31 kg-hm™?; ik 360~400 em (1) 7K JE J7 2y ViE Wk
36.02~41.87 kg #&", i ZUIE & 8.68~11.43 g-#k", Hljifi Jk Z 786.08~1 035.05 kg-hm™,

AR50 R R TR E R Ty =X, D TR TR Z B IR I RS, 5 B b AR A I A1 ] K
Bk o (HNERTIREE ARG , 48 43 v 1 R P A 2 2 sl Vi, 5/ A 1 LR ORI TR EEE . T L,
RIS S5 S ) BN AR R Y 1 o, W B RN R N R A BLOE R

Wi 3 107 A i e K HE A 2000 1 BIF 9T Ay v A 355 7R A VE T 1t A T 32 A T 3T 290 T Bl R AENS
HEAROY 45 A S5 FIr B B PR AR o v DS oAb bl 12 WIS A, i i 285 65 vl T ARl 8 35 1) B0 52 15 0
LA LB S I, AR MR AR PR, B SRR R ) TR S R S AR A 5T N B R A i DR
{14 ) 7
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