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Characteristics of Isatis Tinctoria Water Consumption in
Regulated Deficit Irrigation

Wang Yucai, Zhang Hengjia, Deng Haoliang, Li Fuqiang, Huang Caixia, Xue Daoxin
(College of Water Conservancy and Hydropower Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: [ Objective ] The water consumption and yield in the drip regulated deficit irrigation were studied by
field experiment in order to provide a theoretical basis for the high yield planting of Isatis tinctoria in arid and
semi-arid areas. [ Methods] Water consumption and yield changes were analyzed by field trials. [ Results]
The water consumption in the vegetative growth period was gradually reduced with the increase of water
deficit. Compared with the one of CK, water consumptions of regulated deficit irrigation reduced significantly
by 4.11% ~15.71% (p<C0. 05). In an overall, the water consumption intensity basically showed its minimum
in the seedling stage(about 0. 90 mm/d). In the fleshy root maturity stage, it was larger(about 1. 60 mm/d) ;
and in the vegetative growth and fleshy root growth period, it got the largest(about 3. 00 mm/d). There was
no significant difference between the ones of WD, (mild water deficit during growth and fleshy root growth)
treatment and CK(p>0. 05). The yield of Isatis tinctoria reached 8 235. 32 kg/hm*. Treatment of WD,
(mild water deficit during vegetative growth) had the highest water use efficiency 23. 62 kg/(hm* « mm),
the one of WD, was 6. 74% and its was higher than the one of CK. Comparatively, WD, was the best
treatment. [ Conclusion] Moderate water deficit had no significant yield difference with the one of CK, hence
it can effectively reduce the water consumption of each growth period and correspondingly improve the water

use efficiency. However, severe water deficit leads to a significant decrease in soil moisture, which is not
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conducive to the growth of Isatis tinctoria.

Keywords: regulated deficit irrigation; water consumption; soil moisture; Isatis tinctoria
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VW I TE H A A TR AR T R AR B g R
SEHEAT . AR S A KT IX i (ZR 4R 1007437, L
7 38°39") ,iEIR A 1 970 m, %M X A kR KR
AR B R Bl P S B R A . Z AR IR 6 C
e il 37,8 C L iR —33.3 C L AEFFE & 183
~285 mm, LFEH 109~174 d, 4 H BBEF % 3 000 h
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Ao HE X AN 32 ER g A
1.2 ik E#HiERK

A A e H A ARl KA T B2 R B kL
AL 3 5] — BN RS 8 A B4R 9600, R 3
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10%.Ca &4 16%) 340 kg/hm’, B 4 (K, O & &
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Fe 53 HE K (F, 4 33 5 K & o (R 3K & 1y 7500 ~
85 %) ERJEIK 4y 77 Bt (L, + HE & /K & o0 H ] 35 7K &
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[ 35 7K 5 Y 55 %0 ~65%0) , B B K 40 77 Bk (H, - HE &
KR R K1Y 4590 ~55%) . 3% 10 A~ 7K 431
AL, Hoh CK g X fAb 38, R4 ab BRI 3 IREE &
3t 30 /N X LB/ X TEAR 36 m® (9 mX4 m), K BE
MLIX it ARG S AR T AR 1080 m* . /Ky
200 B T AR A A PR X b N A Y
T ZRE N 100 em, KA 4E ] BT BRYE [ XS
PRfg LB W& BRI B e g 1.

£1 FRXBAENHESKE %

. T ARR AR

nE - EH R ARS
CK 75~85 75~85 75~85 75~85
WD, 75~85 65~75 75~85 75~85
WD, 75~85 55~65 75~85 75~85
WD, 75~85 45~55 75~85 75~85
WD, 75~85 65~75 65~75 75~85
WD, 75~85 65~75 55~65 75~85
WDy 75~85 55~65 65~175 75~85
WD, 75~85 55~65 55~65 75~85
WDy 75~85 45~55 65~75 75~85
WD, 75~85 45~55 55~65 75~85
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2017 A AN [A) 4o B 0] 45 A A= 7 30 RE K = 2 B 7
T WD, 1 WD, Ab#f, H4x 45 4b B (%) #E 7K &2 Fil CK
[E] A FE K B 25 5 AN B 35 (p=>0. 05) s FEH IR A K,
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4k B — LS WRAR AR e

- HEK HEK %8 B
CK  35.55 140,89  128.48"  76.83™  381.75°
WD,  35.35° 136.73>  125.86"  57.31¢ 355, 25%
WD, 35.46°  128.57°  127.85*  74.18™  366.06"
WD;  33.55" 113.52 122.35"  74.20" 343,62
WD, 32.77% 126.87°  125.65"  68.64™ 353,93
WD;  33.58% 125, 74° 120. 85"  77.48° 357.65¢
WD,  31.75*  120.78¢ 118.82"  77.31° 348. 66
WD, 32.06"  119.65% 121.73>  73.91"  347.35¢
WD, 32.98%  117.37°  114.22°  64.45“  329.02¢
WD, 32.75" 118.87% 108.36%  67.80™ = 327.78¢
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2017 4FAS v b B[R] FE 7K 588 B AR AL FRAE 40 2 3
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CK 0. 94" 9. 31" 3.35¢ 36.91° 3.21° 33. 66 1.87% 20.13*
WD, 0. 96" 10. 23 3. 26" 38.49° 3.15° 35. 43 1.37¢ 15. 85¢
WD, 0.93* 9. 69 3.11¢ 35.67% 3. 20° 34,93 1.76% 19. 72
WD, 0.88" 9. 76 2. 70" 33. 04! 3.06" 35.61° 1. 81" 21.59*
WD, 0.86% 9. 26° 3.02¢ 35. 85 3. 14° 35.50% 1. 67 19. 39"
WD, 0. 88 9. 39 2.95¢ 34, 60% 3.02° 33. 79 1. 94 22,22
WD 0. 84" 9.11¢ 2. 88¢ 34. 64¢ 2.97° 34, 08" 1.89" 22.17"
WD, 0. 84" 9.23¢ 2.85% 34. 45¢ 3.04" 35. 05" 1. 80® 21, 28%
WDy 0.87% 10. 02° 2.79¢ 35. 67 2. 86° 34,72 1. 57 19. 59"
WD, 0.81® 9. 38" 2.83% 36, 27" 2. 71¢ 33. 064 1.70% 21,29
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KR BE KAy 98 = 54 F . WD, AbH RS = i 5
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B IR K K 4y O PR AR A K
K5y 5 8 WD, , WD, , WDy F1 WD, Ak B 5 25 i
W sl S CK 2 7 8 % (p<T0. 05), 47 5l 1§ 5~
18.29%.,18.05% .31. 67 % Fll 33.43% . WD, AbHfY
K 43 ) FH 3% % B 85 023, 62 kg/(hm® « mm)J, . CK
BFERE 8 35%., WD, dhH k>, It CK #£5
6. 74 %0, BIVE 7 A4 K 0 e B K 43 98 = A AR A K 4
B2 BE AR 438 75 56 RS W R 7K 43 R 8RR 5 e B 2L T
oAt b B %) 7K 43 ) R0 B A B B AR, o WD,
WD, , WD, , WD, , WD, , WD, Fl WD, 4k 3 ) 7K 43 F
R i E LT CK, 43 5 BE AR 6. 4720, 9. 22,
9.54%,8.17%,9. 95%,20. 73% Fl 22. 48 % (% 4),
S5 R WIRS W AR 8 IR AR A I A0 A B A R A Y AR
K438 5 AT $ek e K A3 R R AR i At b B L ER R
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D0 4 7 00 7O 25 A 9 B R K it R 5 1 3
A A B I K AP I 75 R L R Wt R )
e 7 B B A A R U L IRV R R
AN A B IR K R 43 3R 7 1 R T A

MR 12. 8% ~46. 5% . #2F Y KB 4 &
AR T SO A A T RE K R L Y R AL, AR
B REEREW KT RER S WA SET
By Be B K L ELREIH & R A3 KL S R 2B R
B B T FE 10 7K el 0 0 A B . X O Dk AR
W58 45 B — 30, 5 70 20 HE R R Ll L 39 SR AR A0 3 5 g
VE T 29 TE W K TR st A8 AR 5 0 N 19 RE K o mT s b
10.2%~11.2%,

F4 TRFESERLETRERSAANENZ N

fb T REmidL/  HRE F‘Eﬁ/i‘ WUE/
mm K /mm (kg +hm ?) (kg hm ? « mm ")
CK 196. 5 381.75 8 322.25° 21. 80"
WD, 196. 5 355.25 8 390. 80° 23.62°
WD, 196. 5 366. 06 7 462, 24° 20. 39¢
WD, 196. 5 343.62 6 800. 36¢ 19. 79¢
WD, 196.5 353.93 8 235. 32¢ 23.27¢
WD; 196.5 357.65 7 051.11¢ 19, 72¢
WD 196. 5 348. 66 6 981. 71 20. 02«
WD, 196.5 347.35 6 819. 79 19. 634
WDy 196. 5 329.02 5 686. 71" 17. 28¢
WD, 196. 5 327.78 5 539. 79" 16. 90°¢

I i A5 B 5 R BN ) K Ay b R SRR R 45
A= B B Be N B9 K o3 1 38 Al 2 R K 9 By BORE K B AT H
FEZK B BE B CK Ab B % 35 3 o A1, G vl 2 52 4k 2 e
i 349 B /D o T SR Ak A R B K. K B T AR F 9
RIAE /N2 A A HE B )l A JE I, HRE K iR TR
B fe R, AR B R T oK o BRS04 R
2 WIS WA 1 R 7K 3 B 00 1 0 A R A o A /)
(25 0.90 mm/d), N BTAR Bl Ak 2 (29 1. 60 mm/
A E IR AE R IR A AR AR K T K (29 3. 00 mm/d)
R . L 3 5 /K Ak BERE K 5 B I A /N LR T
ISP RN

FAWE 145 A2 7 300 A RE 7K RS 50 52 B HE A o A L
149 53 A0 R B 0T I FE K BSEEFE 8. 976 ~10. 600 2
[ N2 = 4 o N2 W 7 i A B i ) g 7 <
MR & B, AR T A KR R B A B &=
32.97 % ~38. 49 % , 7E A& WA 1 PR J5T AR i 230, #E /K AL
B TR 15.45% ~22. 22% . KI[RI 7K 4 75 B sb 3
V] £ A K S 55 22 ) I V8 AT B A 7K 43 7 R B A Tl
17 B A 1 A b R A, 3 32 B P R 5 R FE UK
BB R 208 2, QRE K 3 8 L 4 26 75 01 R T FE K L
B F Rz A & B B 2 o [R) 4 0 4

P4 75 AN ALRT LU T 5 SRR B A 1 T K
77 (6] I A5 ) T 0 A HL A T K P ROR
T HE AW R AL /N A AR IR T W A2 K 4y T B T
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= 1R AR 7K 3 R A8 S 2 RS T i At Ak B 1 7K 43 )
FRCRIA PRIk, 45 R U042 K 43 =5 sn] LA
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