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BE, A3 BITE R B (seedling, S) A ZM W (lush foliage, L) M (budding, B) FIFFAEW] (flowering, F) iR RIFEKA A, &
FE A 600m® /hm? (S600 , AH 24 T R IRFEFT £ ) AL BRZH J1 ,S600+1600 24 J2 .S600+B600 7 J3 .S600+1.300+B900 7 J4 . S600+1900+
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Effect of irrigationfrequency on life history strategy and yield formation in

Jerusalem artichoke ( Helianthus tuberosus.L.) in oasis of Hexi Corridor

ZHANG Hengjia, HUANG Gaobao *, YANG Bin
Gansu Key Laboratory of Aridland Crop Science ,Gansu Agricultural University, Lanzhou 730070, China

Abstract; Irrigation frequency influences crop yield formation and life history strategy, but little research has done on
underground tuber harvested economic crops. Jerusalem artichoke yield and biomass distribution dynamics were determined
in different water application compounding treatments with the irrigation time at seedling (S), lush foliage (L), budding
(B), and flowering (L) stages, respectively. The treatments were J1, in which crops were watered 600mm at seedling
stage (S600, equal to natural rainfall) , J2 (S600+L600) , J3 (S600+B600), J4 (S600+1.300+B900), J5 (S600+L1900
+B300) , J6 ( S600 +L600+B300+F900) and CK, in which crops were never watered. The result indicated that low
irrigation frequency significantly decreased Jerusalem artichoke yield and dry matter accumulation. Plant height was
increased the fastest from seedling to lush foliage but significantly decreased after lush foliage, which implied that lush
foliage was the fastest nutrition growth period for Jerusalem artichoke. There were significant differences in Jerusalem
artichoke yield and dry matter accumulation among different irrigation treatments, with the order as J1<J2<J3<J4<(J5 and
J6). In all the treatments, J5 yielded the highest with 9. 1% to 82. 1% more than those in the other treatments, which
showed that water was consumed and required the most from Jerusalem artichoke lush foliage to budding. Number per plant
and stem diameter in J5 were the highest with 13. 2% to 80. 7% more than those in the other treatments, which was

beneficial the most to biomass accumulation during underground tuber expansion period. Therefore, there were similar life
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history strategies in underground tuber harvested economic crops and grain harvested crops, and high water consumption

during vegetative growth period and less water requirement during reproductive growth period should be emphasized.

Key Words: Jerusalem artichoke; yield; life history strategy; irrigation frequency
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S M RK AR B ERRE SIS BT AR R R AN [ AR B A K 43 R B A A G AR
L, R ED A 16 LR B R, & KR T  EYLZE g+ 5, B AR Z 3] —em
il , HE AL TR RE AR R — RN A A, B T AR K BE 7, SR RE R AR T A AR, AT T
BEFHAK B4 TYERIK S FIFIRCR . HET, AR B 25k 32 09 48 200 23475 22 00 2 06 He 7= i i 5t it IS
FRBE R Az 2508 M K KT IO X S I X 4 A W Tk B HL AR 3 s R SR A TR B R, ASHIE S R
BET AR R 38 A AN [RIVE K03 % 4 2 7 ek S O B 22 1) AR e I A LA A0 A, R A8 25 R TR A B Y
IR T SRR 05 50 6 5 B s T UAILER | R DX 3 2 v 7 i SR PR R A AR A
1 MRE5HE

AAFFET 2009 4 3—10 H 785K 3 i W0 PO AT o I XA T ok 3T H N IXOF SR AR 4, AR 48 100°
26", 4645 38°56" M4k 1482, Tm, KA T4, AKUER AL, Mo R /K 7 341K, JEE oAk 5 | J& Kt v + 2K
fi, HAT T (2K E R 127, Smm) (7K 8K ( 2425 K #2047, 9mm) | H R EHS (4 H
HE AT 47 2932—3085h) SR 2 KRS, 4 A FAIZE 9 H LA), 24 F AN S 110. 7Tmm, Hri 3
AF10 A JCkEr 4 AR Emcd, Bt R 2. 8mm, &4 F W 2.53% ,5—=8 H 4 M H BiTHFEm &5 510
10.8.7.0.6.8.38. 2mm, 5 &4 F RN AER 9.76% 6.32% 6. 14 F134.51% ,9 A AMEEW K EERZ , B
TR R =, N 47. 9mm, (54 E T W R Y 43. 27 % o X 1SR S R | K R 22.5%
T 1. 5g/em’ ,pH {H 8.4 ,0—20cm BHZ AP i 1.37% , BfE A 61. 8mg/ kg, WAL 13. 4mg/kg, AL
B 190. 4mg/ kg ( HHEZSE R IR TT 00 5 , - e LTI e FH 5 R A A v, WA U i, sl
Olsen ¥ , MEALE A CRETHS ) o BHAAF A W E S 2 5, T 2009 4£ 3 H 28 HAEFN,10 A 28 HIHE,
IR T oA/ N KA PRI K i, OF SR B 35 4 iR R I R BEDLIX %1} ,3 IR &,
/NX AR 3. Smx10m, BRFTHE 60cmx60cem, G IE5E 6 ANAEHE 1 ANXFIR (3R 1) | 454 K438 5 72 5 Ay
Hb AR K S PR A A R HE K B, 43 00 78 B W (seedling, S) A ZEM 5 (lush foliage, L) B I (budding,
B) FIFFAEH] (flowering, F) i AN [R1 7K 416, 046 15 1] 600m’/hm? (S600, AH >4 T KSR BEFR 1E ) AL P2 J1 |
S600+L600 7 J2 .S600+B600 7 J3 .S600+1300+B900 7 J4 .S600+1.900+B300 4 J5 .S600+L600+B300+F900
J6 VB 4 B WA GK X R4 CK

YEYIAE R AN TR AR B I A T 2 pk e I AR B T B AR R i SR R R R bR VRO i I
TAGRE P PR T AR R AR A R R . SR Excel F DPS GE it A4 TEE S A b B
2 ZER551
2.1 AS[EK G A BN 45 2 7= d K ™= e AR J T 2R 1) M)

22 R A AL IR 45 7 o 2 e ak 2 O 0 KT T e A B 6 IR IS A v e T
WERRZ Y 15 P2 i i, A 27476. 19kg/hm?, 4390 L J1.J2 13 . J4 . J6 F1 CK $2£75 31. 9% .30. 0% .24.9%
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10.3% 9. 1% F1 82. 1% ; BeA HERE XS IR CK F= B &K, & 15085. 71 kg/hm®, 435I J1.J2 J3 . J4 . J5 F11 J6 [
% 27.6% 28.6% 31.4% 39.4% 45.1% f140.1% .,

F1 WAEEKRERRT

Table 1 Frequency design of irrigation scheme in this experiment

e /iﬁm/i(/fn;i;) (%r /ljgff;]& _ YE?KEjEH Imgaliur; ;;agc A | &_1+ Hi |
Treatment /e Hify e 7 1 ) FFAEM Objective of design
Total irrigation  frequency Seedling Lush foliage Budding Flowering
n 000 : 000 N B B HE K L35 DA BB B
2o e e D
J4 1800 3 600 300 900 — LR EE ]
J5 1800 3 600 900 300 — AR L
B 5 T AE
Jo6 2400 4 600 600 300 900 Eg;i]( 2;;; ;ﬁﬂfilﬁ & &
CK 0 0 — — — — Z A
AN A R T
x2 FFFERHMEEZR
Table 2 Yield and yield components ofJerusalem artichoke under different irrigation treatments
kb 70 Yield HUBRTE Weight per plant R e
Treatments /(kg/hm?) /(kg/plant) Number per plant Stem diameter/cm
A 20829d 1.10be 27. lab 1.86¢
b 21143d 1.06bc 38.6ab 1.74¢
1B 22000¢ 1.38abe 37.7ab 2.11b
Iy 24905bh 1.50ab 34.1ab 2.12b
Js 27476a 1.74a 43.7a 2.59a
Js 25191b 1.45ab 31.6ab 2.08b
CK 15086e 0.97¢ 24.2b 1.70¢

BUE AR AL 3 R P39 ; BT AT A% [R5 5 BEAS IR 2 m AR BRI TE 0. 05 /K |22 5 W35

RAGE P B FORE | A A PRI IR A 35 B B 5 25 5 . i s AR B S HLUA S B AR R
ik 1. 7Takg/RR, A BIEE 102 J3 J4 06 Fll CK 3255 58.2% 64.2% 26.1% .16.0% 20.0% F179. 4% , i 7= &+ ik
AR IR CK BBk T RAK, M 0.97 keg/bk, H5 HAMAN Bl E] 22 3 28 0 N 2 i & | IS AL BRBARR A RORI 25
MR e, H AR AN B0 R 43. 67 A~/8k, 405 e J1 .02 .03 .04 .06 F1 CK #2155 61.3% .13.2% 15.7% .28. 0% .
38.3% 1 80. 7% , H.5 HoAth 4k P[] 25 S 7R 25 K ¥, Z5RLLL J5 A B dR g, 358 2. 59cm, LU At A0 BH 1S T
22.7%—52.4% , MM Lh CK FAI%, HAS AL BRI 250 25 57 3, HOR/INIPAK UK R 15>04>13>J6>]1>12>CK, it B
IR AL SR B 52 T A E SR AR AR PR R v 45 A B LR R 2R 2 e W B R TR s
VA2 7 i 2 B2 SR R R 5 1T BRSSO A Bt o T R e P 3 T 2 o D) 5 W 2 = Bk AN 06 K 43
SENFAZ N O
2.2 RIEIK A E 4G 2Rk i A5

MR 3 ATLLE Y P A S B S 25 A B A bk i i G 0B ), 0, 0, 0, s JJ BT CK R R
KT 484% 562% 481% 522% 605% 564% F1 528% , H AL B 15 1145 4b A bk va 22 3k i 38 K, D it
B B A [ 7K X B S ik e A 3 R, R S S B IS ), A% A 3G AR e B IR KO b T
1, J5 Ju Js J N CK ¥R SR T 23% 24% 43% 37% 31% 34% 1 33% , Fobi K i i i 28 T 1 3 2
g B S 100 BH 44 25 TR A A S K o 3 ERE B s i 2R A B O Rk BEE I ET AR,
MR K S EE 2 AR BRI 30, BT I 2 TF AR I 2 R v X 7K 43 T 38 A Uk R 448 Jon e
KRR B 2R 2 VAT S, PT e DR ol B85 H000 2 A6 10 2 2 = Tl PR R R i 10, 3K o T R
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FHT N HEEM A, DRt B 3 A S S RS S5 7 S0 2 L SO0 il /i e T LA K R N 2 S R
TG 199 28 T A6 S 38 /K X6 48 2 iRk s e A K
NEE SETES =1 Ris #F B AR R R
. o e Table 3 Difference in plant height, leaf area index, and dry matter
MR 3 AR AN (AR A R A A= 7 1) T . . . N
accumulation of Jerusalem artichoke under different irrigation

BUSBCAE (I 2 gt 2 AR BRI K22 5% reatments

BIRIAE AT W, 2 05 it 5 O iR R | T AR S O et
T e, 45 3 T RELRE O S/ B e e e
HAAHE AKX IR CK A1, JHeAth Ak B (1] o 1 RS 022 57 A8 foliage
LR W OR R E K S R AR AR B L 5 ke ] 27.7a 161.8cd 198.3f  199.5f
B (7.67)  CK B/ (2. 43 ), HE K M ) b B o Plant height 2 27.7a 183.4ab 226.7e 227.2¢
RIECES R 6 % BOUM AR 2o e B
305 AEHLEAT BRI I BSEAL (8. 72) T KL CK I Js5 27:73 195:331/ 256:3; 255:4;
AR K /N (2. 73) , H A5 HA AN B 2 8] 3447 7 B 16 27.6a 183.4ab 245.2hL  245.4b
225 FFAE ] B AR A Ol b B (] - TG RRLEE R R 25 CK  23.1b 145.1d 192.3g 192.5¢
R A A S SR B A (R K R ) A A i AR SR £ 1 1.12a  4.44d  5.69¢f 1.53be
SRR I TR S AT R T R e e e
SOOI TR T K B T T MRk i e s 7070 15
SR FRRAN R AE B ISR (J2 F )3 J4 K J5) | HHEE] Js 1.10a 7.67a 8.72a  1.55b
s Bt e 4 = - T AR O B R TR B Jo 1.10a  6.55b  7.54b  1.95a
SR BEE I MITT AT DAV I AE Vi 30 22 A i 5 D0 34 ; ck 0.88b 2.43e 2.7 0.72d
wruo R kg [T
Hies AT o accumulation 53 39.76a 396.3d 521.6e  630.7e¢
2.4 ARFEPKCEEXTAET YRR R LR RE RN/ (ob) J4 39.77a 450.4c  670.9¢  696.3c
A J5  39.76a 553.3a  797.2a  815.1a
$H§$%}ﬁ$ﬂ?§@§§1{ﬁﬁﬁ}ﬁ?ﬁﬂj{/ﬁ%ﬁﬁ% J6 39.76a 512.7b  715.7b  730.3b

CK 25.71b 161.4e 216.4g 246.4g

AR AL . TR DT, BRI HEK Y% IR CK 25 T4
JoT AR SR o I T A AR B AT, At A b B ] T B AR R (2 3) o FAEAL BRI IS5 Ab B A ek
BT AR B (553, 3g/8k) , 28 I EE J1 .02 .03 . J4 . J6 Il CK 391 39. 6% 7.9% .39. 6% 22.8% .7.9% F
243. 1% , X Ut WV 3 2 A 30 4 25 T R B BB/ 43 T3 e s, /K e R B A B ) SRR R i g
Ko BUEEIIEAG N P22 KO &AL HE ) B AR 2

D IS S B B R A A~ -1
FTRRBRRK i SRR, PR o
YOk o B 250 e I, EHER D BUK Y R E Tx
FH TS K A PR R AL o o
RIS, LVIBUIEN ST TIRBEk S §
WREREUR, BARE AR B ETRE >

S AL NIE -SRI Ny S B 7/ YN R P RN E o Growth period
G (HIE R T K 28 H e R
CUIEEE SR IR AL R SO & AR AR UEE £ IR Fig. 1 Velocity in dry matter accumulation in different irrigation
35T B AR 2R 8 H B AR KRB A Y greatments
MR TP B R R, 1 A ) HE K b B 4G

El1 AREKGEXNFFEFHRMRBERTN
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FRRT Y AR R RN BB, WIS R A B S (RE RS 73—141d) |, &40 T T 2R A
P T RS DR RN ZE A i i PRk K, A ) i 4t sy, ELAR B[R] 22 S B i oK, DL CK T4 B AR R 8 d /s
J5 J K UL T4 B AR R AR BERE K S G T O . BB S = A I (A S 141—165d) , 5 A0 BT
Yy I SR A R A AW, AL J5 T R R R R R, CK dRe/, AT I 2 T A6 (46 A 165—200d ) , I
A AP T ) JoT RARH AE F F R BSOS I TR AR, B 2 T AR IR 2 R IR, 25 AL 3R] T4 ot R B 4 2
SAEPRE RN, BRRE K E R KA Jo T R Bl IR &R, MR REKEIRZ 0 5 7R
MR WA EA B K T Y R R 24 F IR EK A CK RN AT TP IR Rl — H o, 1
AHXTHE K BN AL B J1 02 J3 J4 TEREA A F I B A B/ T s iR R 3
SIBTRI S R T o R % i R A AR i
%%ﬂﬁﬁ:{ﬁ:}j@%éﬁﬂiﬁ??ﬂ%( xx4) , B 7 R 8 R4 AEEKLGEFFEHTYURBERRBETUHEIIETARE
2 RAT 0.9201—0. 9975 Z [f], L# k5| 2 ffy  Tabled Regression cquations of dry matter per plant with days

N " . N o N after sowing in different irrigation treatments
KIKF-(P<0. 05 ) 5 Bt W Z IR M Wy 48 RE 4 A &5t AU
P ) y G

— 2
%%%%*ﬂi?%}ﬁﬁgd}%}ﬁ{to Treatments Regression equations R P
3 #ig5itie J y=-2.232%+11.038x-8. 18 0.9923  <0.05

ARNEFEKRFRT 5527w MW B E A 7R 20 y=-2.812527+13.896x-10.303  0.9649  <0.05
e, e A ) =— 2 — . .
ﬁ%‘ﬁ*&ﬁ%7ﬁ¥o ,f/'z%ﬁ%ggftiﬂgﬁj&%nﬁzﬁz{ 13 y=—-1.7x"+49.272x-6.9 0.9766 <0.05

X _ M y=-3.4925:7417.832x-14.265  0.9201  <0.05
TR ST 5 R ) 0 R 1 2 R

=5
Bt AR, SENUREY S5 B[] B9 9 5 RE &2 4% 1k I 32 3F By d 16542007 16.765 0,956 <0.05

BERE AR Sl Y B IE BUROP- i A J6  y=-3.615x"+18.189x-14.265  0.9800  <0.05
TR AL PR J6 AR HUAS S5 5 7 i, T KO % R CK  y=-0.774%+4. 032x-2. 93 0.9975  <0.05
WK T = E J6 1 15 Ab 3 =i f iy, 4 0 H HE
A FRER R 9. 1% —82. 1% , 4> 1 T W 18 A7 T 0% 1y ot
HECK P2 WA, SRR AR BORZE R LA U5 S5, 40 ) Eb A A B4R 57 16, 0% —79. 4% (13.2% —
80.7% F122.7% —52.4% , 1M LA CK 5/, H.5 H A Ab B[] 25 5 i 25

T F A B ST K S Tl A v U 2 SO AR b A [ A R X A A R )
IS I 25 AR 2 Ak v X 7K 0 3 AN AR PRI T34 7K 8 %o 2 2 Rk v 2 M AN K, AT R R Sk e B A
AT BEE R AR G , KIS RE R B T PSR AR B SO ST A R R I 45
BT B DAL AR 3 25 T R SR B R, S S G 7 1) B 2K 2% B Sl T
WHENTF AL 5 000 35 2L DL H R RIGK R 3= (B BEZE T g i Ak K, PRI, T 30 28 S S R A e
30 2 TS R 0 K T S RN A AR R, TS I 2 T A AR I K X AR B RN, ST A
St S TR KA (S R R R B A R N s T AR 8, T ELSE M 28 2 T B 3R G AR 5 4
AT JHVE KOS TP B AR R 5 A B2 [ T 30 el B S 0 4 2 ) T A 3R S e R B v /K i ) 38
TR, BV AN [RIRE KA 3T 58 2 A B S I RN I8 AN AN 2 7K 43 A i KRN 75 oK e HE % A
i H S BRI ), X 5 A DA s e —20 . T RO, AR R B2
T H L TAEY 5 LMCGIRERL A R S E Y ELAT AR A 305 SR X 3R, 7678 SR 2B R I 55 XK 43 1
FEAY I A8 FE A 3 D0 07 RAAR X 7K 3 i 2 T A 2 X6 ) £ 7= 300 (R 32, AT S BRAE 90 v 7= K 43 i R0F
FHHBU
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