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Comparison of Water and Nitrogen Use Efficiencies of
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Abstract: Water and nitrogen use efficiencies of virus-free minituber propagation in which water and fertilizer were
precisely controlled under greenhouse conditions, were calculated in this study. Moreover, the efficiencies of marketable
tuber production with irrigation under field conditions were analyzed, based on the literatures published during the year
2009-2016. It was to understand the potentials of water and nitrogen use efficiency during marketable tuber production by
comparing the gaps between two kinds of production systems. The results showed that the water use efficiency was 97.90-
180.60 kg/ha - mm, and the agronomic use efficiency of nitrogen was 34.80-132.00 kg/kg in marketable tuber production
under irrigation conditions. However, the water use efficiency was 194.62 kg/ha - mm, and the agronomic use efficiency of
nitrogen was 176.91 kg/kg for minituber propagation. The water use efficiency of marketable tubers was 7.20%-49.70% lower
than that of minituber productions, while the agronomic use efficiency of nitrogen was 25.39%-80.33% lower. There are still
large potential for the promotion of water and nitrogen use efficiencies in marketable tuber productions. Based on the gap
analysis on efficiencies, the technology gap between the two kinds of production systems was further analyzed, which might
provide some suggestions on technology improvement for marketable tuber production.
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FAE IR A IR IOARAS . SRS RO E A ™ &
GERERT SR 23 MUK o0 HEA T AR AR At g 22 o A2 1A
KREALR 5 e B I SR VE MRy, SR T 0
SO KR AR RCR A e s,
M, AN TS AR B AR P R KRR R
RPEATIAL, FFE— 20 Eh AR SR AT R A
FIRCHHAT RS, A A ] 248 K A 77 1
SERR AR BRI RS . (e B2 A
PARERUK RACRZE M FER b, E— P OB 22,
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1.1 HEEEF
2015 4 4~10 H 78 N 52 iy 8 M ) W 1 i i 3
JUK AN B A BR A ml R T T 2 R S 2 3¢

H, e 47 Ak T, 55 2H7E 8~10 A i#17.
LSRN S, BIGECE A A
R RS AR B R 250 MR/, FEANHTIR A 8.3 m?, I
38NHIIR . FEFIRIETTE 1 )2 (JE B 5~6 cm) fli4F
&, MR AR (N:P,0s: K0 = 12:19:16) 80 g/m’
e BRI (K,0 50%)20 g/m®, ZJ5 #4552 )2 1%
A1 (JEJE 6~7 em) o FEAEIRFIK 400 LA HGEE
EIHARE FAAOHEBR . H2HTF8ASHE
F, A 100 LIGK ", A8 fBRe
IRGEH 6~7 d, BB 7 AR RS R R 78R A
V18 LK, Wt FAEARI T . AR F PR
BHEMRTIK, R LIRS ) Bom k7t
Tt o JERESR Ar & A B . BER g (N
18% , P,0s 46% ), R — A ¥ (N 52% , P.0s
34% ) . RFE(N=11%, CaO = 17%, MgO =
7%) . W IEBEIEENA G 5~7 d, BK1k, &
W1 375 L, WA ZREBIK 6K, 55 1At H
EFTH2HIGE, 24 10 H 25 HISGR(E 1.
1.2 BEELEFRKENBNELHEE

TE CNKIEHE I rp, 0 il 4% BEOC B IA) = © Eh 4%
B4 RO F R R k) = T + R
JEA 2E R FH R KR T 2009~2016 4F 3OSk, 1%

F1 REBELFIERERHEREZESIEREHE)
Table 1 Fertilization amount and time during minituber production (total amount for 38 seedbeds)
E11R7 ¢ H I (D/M) R JRERTS FHK (L)
Batch Date Fertilizer Amount Water consumption
15/04 IR — 4k 1.58 kg 1375
23/04 WL %k 1.58 kg 1375
5 14 04/05 e — 1.50 kg 1375
First batch 20/05 PiS 1300 L 1375
02/06 IR — 1.58 kg 1375
10/06 R A 1.50 kg 1375
05/08 WRRR it 1.58 kg 1375
12/08 el 0.75 kg 1375
504 19/08 RH 1.300 L 1375
Second batch 25/08 TF 0.667 L. 1375
04/09 WRRR it 1.58 kg 1375
16/09 iR — 4B 1.50 kg 1375
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B FFHZ (ANUE) = (it JE X 77 4 - 28
X =)t 8A PR SERSRS, A
RER 25 T 23k = %, o E E B IR R AN
& )RS =R A S

RUELAFI R (ANUE) = AR X B/

B b P K 50153 43 K F Microsoft Office

Excel 2003 ¥£47 .
2 HERE5 04T

21 DHERAEZSEFSEBLEFTHNKSF ARER
2%

W TR 53 Ry 4 A AR AR AT B
PR AN 2 B, 2 LR R e o A
B IAEK AR, ¥ 113 mm, H b E I
K 43 R R 43 51 R 203.07 i 186.17 kg/hm® -
mm, 241t T4 O H K R AR
194.62 kg/hm* » mm.

Fx2 DRERBEBLEFKRSF AR
Table 2 Water use efficiency (WUE) in minituber production

ke A H IHAFEK i (mm) 724k (kg/hm?) K43 FIFHACE (kg/hm’ - mm )
Batch Water consumption Yield (kg/ha) WUE (kg/ha* mm)

25 14tk First batch 113 22947 203.07

5241t Second batch 113 21037 186.17

WS R SR, S R DA
T i 28 1 7K 43 R R 0% (WUE) A8 A9 LR 97.90~
180.60 kg/hm® « mm(#3) . HELAMF, K HEEM
R T T A 7 AT = T B K A R AR

K 7.20%~49.70% . Wi, A7 1000 kg i HY
BIHFEAK T2 51 m®, A7 R Al AR T RE S A B 1
RUEEH KRB, A7 1000 kg 7 bk 219
KA 4~51 m*, FEBRAE K H R a8 A K o R

x3 EREXTAHBEREILESHKSFIRAZRE

Table 3 Water use efficiency (WUE) of marketable tuber production under irrigation conditions

4 o & SCHR hi i P (kg/hm?) K53 R (kg/hm’ - mm)
Year Researcher Reference Variety Yield (kg/ha) WUE (kg/ha-mm)
2009 R Aol TR s 11001 135.59
2009 ZEEP A HEBEHEK 4 %235 51320 153.49
2010 i A A N FHAE S s 20 370 107.40
2013 BRI (B ff24 15 14 300 112.90
2013 ZEIRBRAG e 2R 2SO 24 OB 1S 46 673 180.60
2013 ZEIRBRAG e AR SO 24 OB 1S 40 002 176.80
2013 R Aol T AR B3 5 54187 128.60
2014 KA BN THEHX AR A5 kg 35008 116.35
2014 K H B THEHX AR A5 kg 33 824 105.70
2015 g K BHI SR TR AR K 36174 97.90
2015 e IKGEURG K TR R 35045 103.30

TE: GitEdR 4~ 1225 SO IS, Horbal a5 U T 2 4R 5ok

Note: Statistical data are obtained from [4]-[11] references, some of which were cited for two years.
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2R A R S A I LR URAH TR, Wit
PVE TR AR LA N B A 24, 2ok
P RN =R FH 435024 179.90 F1173.92 kg/kg,
RN PRI AN 176.91 ke/kg(F£4).

T A T I BB AR A R TR gt T3k 5. T
DA, AT R A - AR 2= A1

RASAY IO N 34.80~132.00 kg/kg, HHILALTI S, K
PR T Fo o S 7 B Z  S E R
FIFHRAK25.39%~80.33%. 4771 000 kg i 27 A
(N2 5.7 kg, S EE W AIET K EHEA
— 3, R A AT DR OB 8 S B AR AR 2
FHR G R R o 25 A 7 B RUIE AR 2 R FH R W B
Pro WARSEH T HAR, BDWER T 25.39%~
80.33% MR F 2, T AT RN (N) A
1.9~23.1 kg/t.

x4 DREIFGBEBLESPHRERFFAER

Table 4 Agronomic nitrogen use efficiency (ANUE) in minituber production

U FEAE & N4 (kg) BIRE N ik (kg) AEFRPTING (kg)  RAEAEFITIER (ke/kg)
Batch Nitrogen amount of base fertilizer Nitrogen content of nutrition solution Nitrogen consumption ANUE

45 141k First batch 3.03 0.993 4.023 179.90

45 241k Second batch 3.03 0.785 3.815 173.92

x5 EREXATHREBLEFNERBRERAE

Table 5 Agronomic nitrogen use efficiency (ANUE) of marketable tuber production under irrigation conditions

4 niShe SCHik An Al 74 (kg/hm?) RIEALE R (ke/kg)
Year Researcher Reference Variety Yield (kg/ha) ANUE
2009 R GEAE o - SR HF4s 26 400 67.21
2009 ZEp A Alb TR s 11 001 58.28
2012 A NP QRS TR - 47.20
2012 iR TPE S SHERE A HR 44 416 68.06
2012 [VIRE P 2 Ji 55924 78.99
2013 GEHAE i T EyiAs 43137 48.15
2013 NG rhE B FOH 135 38 040 95.00
2015 Rkl = VERI A5 ki - 67.30
2015 A KR K LR He 36 174 34.80
2015 A IR K LR P 35045 38.10
2016 AR R A o A 4% 09-33069 44070 132.00

TE: Geit R h4], (1] [13]~[201275 SCIREEBLITAS, iR s T T 2 4F U0 g o

Note: Statistical data are obtained from [4], [11], and [13]-[20] references, some of which were cited for two years.
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ISR, T ATEA T S K SRR T L
BEKERIEE Lo ASCHME S TR, K
FH 2B 77 T B4 S K BRI R RCR IR A IR R 4723
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A A A R S O A R R 2 SR 2%,
FTRE N S A = IR AR G E R AL

T B BF 5 A S B AR K AR
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