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SEBRHIE I A B PR B RRARIR B2 23 701 10 cm
A20cm. [UIA ST ARVEYSEIT K OL =7 H
P BT T AR PR ZS (B [F]), AT ST S I KR
JoT AR 7 Pl T AR B s TR R A AT AR DR IE . LA e
DR ] 1 R FH R FEE A [ 1 20 DX A7 AR AR AT R ] P
TR R A A H], B 7EBR AR 7 ORI B AR B X I
FEKHFFE . TR R BRI & R s, B
HH R 7 R R I 7K 0T 28 72 (1 VR TR ) )2 2 it
IS .

1 RS

1.1 HRXER

T 2014 4F 3 HAER AL LAMEL T B K 4%
ARG FE X (38°14'N. 114°22") #HE4T. REGHE
X & A PR KR M AR, AR
13.3 C, SEHMEKE 17769 h, FEBTHE M 2054d,
XK E 536 mm, 4R 92 m. WIRAE NI H Ok
HENET, BEK100m, FEE7m, FE% 6m,
RIUEM, IR OMmER. AR R
PR AT KA+, 0~100 cm LIEAF R & 1.38
glem®, HAHRKZE 22.1% (FRES/KE) , KM
EKRT 20 me 0~20 cm HIEFAMRILA: BHLRE
17.8 g/kg, Bl & & 81.7 mg/kg, 3 &% fil & 81.6 mg/kg,
L& 109.2 mg/kg, pH 1E 7.6,
1.2 i3awHy

BERE AN TEN 2 25 5, SNEIEREN,
2014 4 2 7 17 H#HATRrE2F, 2 H 19 H#&MT
50 fLy#EH . 3 H 24 HYHKZ 3 1O EE T
E 2 b, pas, 810 =R,
FHREE 1 AR, 20 WA2FTT, 6 H 12 HUkk.
1.3 It

RIS 7 AR KB RAREZEER 200 HZ
WA B BN R K BRARAREE (ND FIANE K BAR RANRE
ZEE R B R KRR AL B (P) o BRRBRAR TS
XA EE 6 FIPRMAERE, ENEENE+EE 10, 20,
30. 40. 50. 60 cm ZMARkEZE, 5 N1 N2,
N3. N4. N5. N6 F/~; ¥ EHE 1% 10, 20. 30,
40. 50, 60 cm #EMIKEZ, 730 P1. P2, P3. P4,
P5. P6 &ox; RN E WA AR (CK) , J£13
ANREE, RAKERRE 3 IREE, L 39 M. BN
XFA 2.4 m>6.8 m=13.92 m?, BENLIX . &
KB EYZ -, R IRARIR LR, 7RI ZH M
MEIERAE, SREAIRERE L, 2 EIH, /NXE
FHEZR 100 om PSR A 75 22 (718 99 000 B 25 7 1B 7K BE
Nz, FFSPREK, LRI RS E S,
BIEAE N E

TR FH R FH RS s B 7 3. MRV WAL 4 SR X
Fr BRI — R R S, TEE ELAE 12 mm,
BEJE 0.6 mm, FERiiE 2 L/h, kAL 30 cm. &
e EEGE N R AR R O, MR
0.014 mm. Z&4TFRhIE, 47#5°% 80 cm, ZE%% 4 30 cm,
UM 25 52 2y 24 000 #R/hm? . B b I i A\ S 2hong 26
30 000 kg/hm?, . B, 1 (15-15-15) &4 E 900
kg/hm?, A B RIS IE A, HLAd A B R it 5 o
FitEFER. 3 H24 H. 4 H4H. 4 H27TH. 5 H
13 H. 5 A 24 HHl#E/K 23.0. 23.0, 16.5. 16.5.
16.5 mm, it 95.5 mm.

14 MEMESH#*

1 RIEE KRN E

K A T30 5 o 4o S TG A A
RIS, A/NXIER LR b 2 AN Sk o a) i B bR
7 3 AN s E RIE AR, AR FRARAL AN CK HL
TR 0~60 cm, B A R AR AL LI AR N BRAR
WE, H10cm tEN1 E.

2) 1EVIFEKEMTTE

TEAE & B K B R K P L, B

ET,, =10 yH,(6,-0,)+M+P,+K-C» (1)
i=1

N ETi, NEEKE (mm) 5 i AEEHRS; n NE
TEHG NS EEIRERRE (glem®) 5 HOAE
i JZHIBRERE (em) o O F 0 AR | /2 LI Bl
BRI SRR, LT EREE 2E0HE; MO
B HIEKE (mm) ; Py A RPER & (mm) ,
TREEMME, SUICh 05 K AR I T K%
e (mm) , MHURKIER KT 25 m i, KAEAT
UATE, ICH 0; CONHERARAZIRE (mm)
AARIG K F R 7 s AT EWRE, L2 A PRAR A B Y
TIRERR (60cm) , B FRAR AL EE K 7 A fE
., HIUA 0.

3) RS TR E N E

B RE R B ERS O 0.01 kg L TRERR R,
SR IO B RN X T AR e B B T AR P & SR IS 4y
A ERIREHET, et TR, TR R 28
TRREARE TR E. ElR e i 53, 5/ XE
K34 35— 10 HREHTHF3ME

4) RSRARE

FRERA 9 0.01 mm R =, WERAS
NXAKF L — (1) 10 BRE TR LR AT o

5) S I E

FNXBENLIEI 4 ANRSE, AN SR A
L BRI, BANX 4 RS RERS, FET
MLIT AT 5 5 BT . AT v A b o P R ik
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FENN e AT RS A WY T-4 BT
JEME I E 5 R A R R AR B
(GB12293—90) MiE; 44K C (Vo) XA 2,6
— U HE T B R S YR BSR4 Ay
e R E

6) KA FIF R

KA FIR R H AN :

WUE=Y/ET, (2>

X WUE KA FIFRER (kg/m®) 5 ET A{EMIEE
K& (mhm?) 5 Y NEURSZ & (kg/hm?)
1.5 S

K F Microsoft Excel 2016 4T HdEALFE, K
SPASS 17.0 #4777 Z 53 #T o

2 BRGSO

2.1 PRARXIER i EFTFHIRRE =AM

= 1 A FIBRAR AL BEE T _E 584 & . &K
GR35 i DL CK O ER Ry, PR AL [a] T
ot PR A B A i 2 3 Ik o 20 A7 BRAR Y
6 > PRARYR 5 b 3R] e 20 AR FRAR 5 CK [R)E R |
TR EZERAEE (P>0.05) o SR IR
JRHL T & B BB HHIE R, (B8R A FRAR
WhFREZERAEE . 5 CKAIEL, YR PRAR A I
My b IR B T 0 S AN AR ST ) BRI
7 10.43%~16.76%F1 6.63%~10.65%, ik &EE /KT
(P<0.05) .

% 1 AR TRARR 28 KR A L3R T4 0 =

Table 1 Aboveground biomass of muskmelon

2.2 BRARXIER I ZEF07K 9 F) AR =M

BEUAR X TG A 7K 4 M P 28502 ) s L 36 2.
BN =8 DL CK Ao PRARACERR], &I S AN
K B Bl PR AR TR 38 iy 3G A, (H R ARIR B X 7~
HEMALE. 5 CKAHL, ZbMAaBRARE I~ &
BT 0.08%~4.10%, AIAFNEFZEKF; ERAKR
HREH 7 B 2 PRI T 6.63%~10.65%. FE/KEFEIR
MRVRFE B I, 10~30 cm £0 /A A7 A B A FRAR
EFEK R 371 b CK R F#MK T 3.89%~13.53%F/1
6.24%~17.32%, 40~60 cm FRAREHTFEKES CK
ZEA R . BRARACER ], TR 2R 2R i PR AR
TREESE NI REAR, 10 cm 20 AR FRAR A kAR FRAR (1)
KA R 2R 53 5 Ee CK 24715 10.90%411 8.06% .
2B INAT IRAR IR EE G N2 20 em LA B, AKAFIHMES
CK ZR AR, P4, P5. P6 AT /KA RCR B
F&TF CK.

% 2 REMRARLIZEING =& 5 K5 F) A 20E
Table 2 Yields and WUE of the melon under different root

under different root restriction treatments

b3 PR/t hm™) Fe/KE/mm KA (kg M)
N1 38.17abcd 102.09ef 37.3%
N2 38.76abc 109.01cd 35.56bc
N3 39.47ab 113.46bc 34.79bcd
N4 39.57a 116.21a 34.05cd
N5 39.70a 118.30a 33.56cde
N6 39.77a 119.21a 33.36¢cde
P1 35.56e 97.61g 36.43ab
P2 36.28de 103.10de 35.19bc
P3 36.38cde 110.69bc 32.87def
P4 36.60cde 115.31ab 31.74fg
P5 36.95cde 120.92a 30.569
P6 37.16bcde 119.18a 31.18fg
CK 39.80a 118.06a 33.71cde

under different root restriction treatments altk
i e L3 N
b T A EX ] S Rz
N1  75.10abcde  26.77a 26.33ab 128.20abcd 206.75abcd
N2  76.83abcd  26.80a  26.33ab 129.97abc 209.95abc
N3 78.13abc 27.03a 26.47ab 131.63ab 213.78ab
N4 78.27abc 27.00a 26.33ab 131.60ab 214.33a
N5 81.70a 27.03a  26.83a 135.57a 215.05a
N6 81.50a 26.88a  26.43ab 134.82a 215.41a
P1 64.57e 2417b  23.53b 112.27e 192.61e
P2 65.63¢ 25.30ab  24.77ab 115.70e 196.52de
P3 66.77de  25.97ab  26.07ab 118.80cde 197.04cde
P4 66.63de 25.57ab 25.83ab 118.03de 198.26¢de
P5 68.07cde 25.50ab  25.17ab 118.73cde 200.13cde
P6  69.83bcde  25.53ab  25.43ab  120.80bcde  201.27hcde
CK  7997ab  27.87a  27.03a 134.87a 215.57a

% 3 TP FRARAL 2 80N R 52 69 S 5 R
Table 3  Fruit appearance quality of muskmelon

under different root restriction treatments

H - RPEIIAENG FRFOREE ) ZE R R (P<0.05)  FIE,

58

AhEE O RSeBifRlom RSMRem FEIEE SRS Rg
N1 13.81abcd 17.75abc 1.29ab 1 590.38abcd
N2 13.85abcd 17.85ab 1.29ab 1 615.00abc
N3 13.88abcd 18. 00a 1.30a 1 644.46ab
N4 13.94abc 18.02a 1.29ab 1 648.69a
N5 14.10ab 18.08a 1.28ab 1654.23a
N6 14.16a 18.10a 1.28ab 1 657.00a
P1 13.53d 16.10e 1.19¢ 1481.59%
p2 13.66¢d 16.6de 1.21bc 1511.76de
P3 13.75bcd 16.80cde 1.22abc 1515.72cde
P4 13.75bcd 16.90bcde 1.23abc 1 525.05cde
P5 13.78bcd 17.00bcde 1.23abc 1539.45cde
P6 13.78bcd 17.30abcd 1.26abc 1 548.27bcde
CK 14.16a 18.15a 1.28ab 1658.28a
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2.3 PRARXIEH IR SN s R A2 0

MK 3FTUAE H, [Fl—FRARARNE LA, TR
SEREAR . PTG I 2 359 i o R A R 52 184 v 14
o 20 A7 BRAR Ak 2 8] S 20 A7 FRAR AL B 5 CK 2 [H]
RHM SRR Z R AR E . 5 CK AL, R
PRAR S5 3 PRI 7 SR se i f L R T . PL AREET
RELYPRBELT P6 LLEEFI CK.
2.4 PRIRXSEH A RELEFRRAIZ M

AN 1) PEUAR A R JTC SR SI i AR AIE 36 4 P,
55 BRAR AT DLBR e IR S m s b« ml Ve [ T4
HAPERE. 5 CKAHEL, N1. N3. P2. P3. P44

TR TR SZ ]y M B bR R E 4R, [ N6 AbHAh A
by SR AR Ak FER R TCR S v 5 v R T P B 3 42, N
N2. N3. N4. N5 &b (1) 5 50 n] i7 E i a w3 FR K.
2 X A7 PRAR A BRI Pl A, SR ST VAR R R AR R L
It 4 PR IR 8 N ARG, P A ] T 47 e R AR ¢
RN A3 fE PR AR, L N2 Lb3E i mT sk
W T & R e SR BRAR AL 2R [A] LA, S SEmT i
PR TR [ A B RO IR L 240 it o PR AR T
N RIS RS, HIPL P3 AbEA i s
Al i, 10~30 cm 20 WA FRAR AT 20~40 cm Bk R
HRA T TR S8 % 5 S 3 =

% 4 T MRARAIZ 8N B 52 698 Fx & IR
Table 4 Nutritional quality of muskmelon under different root restriction treatments

JSL TR % AVATEE R  RSERER(mg kg T E % Ve/(mg 107 gb) FER L
N1 11.88ab 12.00cd 389.66abc 0.12c 10.60ab 99.00
N2 11.58bc 12.60bc 412.38a 0.13bc 5.80fg 89.08
N3 11.73ab 12.30cd 389.94abc 0.12c 6.60defg 97.75
N4 11.00bc 12.30cd 362.80de 0.12¢ 4.70g 91.67
N5 10.71cd 12.10cd 361.77de 0.13bc 10.70ab 82.38
N6 10.56d 11.80de 402.50ab 0.16a 5.90efg 66.00
P1 11.20bc 12.50bc 344.33fg 0.15a 8.70bcde 74.67
P2 11.95ab 13.00ab 346.73fg 0.14ab 6.90defg 85.36
P3 12.46a 13.40a 339.22g 0.14ab 8.90bcd 89.00
P4 12.02ab 13.10ab 343.25fg 0.16a 11.80a 75.13
P5 10.99bc 12.90ab 379.19cd 0.16a 7.90cdef 68.69
P6 10.71cd 12.80ab 351.75¢ef 0.15a 10.80ab 71.67
CK 10.85¢cd 11.55e 384.04abc 0.15a 8.70bcde 72.33

33t ], X5 YEREAS [F] BRAR A 7= B AN I 2 AR BT e AR

AT TERY,  BRAR 5 206 I B 2 AN ] ,
IR LD A FRAR X B S A K AN R 25, AN IE
K B ERRI AT FRARGS 7 B A AR AT AL 2 o 20 X A PR AR
X AR BT R 2R SRS A, LR
R R AN 3, 5 AT A D P TR S Aii R
MR RIBE TS R — 8 X5 MAT YA # AT IE
IKIE A % o BRI BRAR S35 BRI T TUR SE R
gzt PUREEFRA R, H IR PRAR IR AR
M. FEEJRR, R ERAR S 51 AR PR B 5
ARG LN (RFR O, BIEEI), RRS
TKBE KIS ) AT B R S A K B R K,
U PR U 0, Jon S T LR G RS R
TR & AR ARSI v S . &
FHEFP R, SIAEAR L, BT L
RS, EAK S KR F (i
TEHBON & .

AR BR A0 AN R4 42 A A R 28 MEAE T PR 4518 A

BRI KNA R K. B K AAE A T8, HM
WIFIRARTER, Gr-HERR TR, RIRENES,
RAREVERIG RR “TUR” WERIHE K, HEE
Hh SRR G LG, ARIT R . AT
PPV Fe 2 B, PR TT LA s 4 e Nk 1) 7K 23 R
R, AR WS R IRk I A 2 . A Bt 9T 48
I P BRAR PR SZ 2040, (H AL S48 & B R
[ SRS (KA B N, P AR P, AHIE AT — Wk
JRRE AR AR — NS, Az R, S/~ &
RRHEANIA o T 80N S5 AR B AR, ARAR 4K
5, P24 “TUR” MITTREME R ARG, FRIRJG =&
— AR . ARSI, R
M ) £ b AR I 2 AR P T ARG 0 T RSB B R 2 1)
TEY), IEFERRMRSE, AR E 5 s St i & v] LUAH B
A1, DABRARBRARXS = & sem . AR, 10 cm
BRAR R B TR K 201 FH AR B 3 3 v, 1 5 R
AT PPV 48 B AU

10~30 cm 2B (AT FR AR AN 20~40 cm %K} A PRAR 2
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TR RS AT S s ATV [ A AR R
bb, ST H 0 BRAR AT AR s SR S Ty P [
PP mrs i pE RO EepELe ), s s R
25 R —8 X5 FRARIDH) T & AR AR K3, 12
& AT RS s L 5%, MR T
PRAR AL 2 5 7 R & ST =R L
B ba] LA B FEE .

— NN BESEAE AR R PR IR L 20~30 cm>fy
Ho AWFFRE, ELMAMIREALT, RARKRE
10~20 cmye M S TOE B PRAR IR FEEE FEl, E 2R RN
IS 7 R 2 A N SR N kAT, R AUK AR
BONMZE, A5 IE R L E KRS RGeS
FNAE B B, HRAK N2, K5 SIRA
BRIZ AT K.

4 45 1%

1) BRIARBRARE SGR I F3E RS T
JRE . FSETY0 A SR S R R PR, P
A BR AR SR AN 525 o TR 201 FH 2505 B FR AR R
FEIE TG P& . 10 emZb WA BRAR AN kAR FRAR 7K 73
I FH 285026 43 i) b i B R 3 4 157 10.90%0£18.06 %,
40~60 cm¥B A7 BRAR I 7K 20 1] FH 205 Ll R A
2 PG,

2) 10~30 cmZbPIABRARFI20~40 cmZE kA7 FRAR
Perm 7 AR ST i v s g A s v R, (H
o)A BRAR AL B (1 TR S A% . AR R0 B S 6 ot o
B4R . 10~30 cmZ A7 IR AR AR FH IR S/ & T FR
B o P [ B e (R PR AR DT =

3) WE R, BRAREEH10~20 cm
(20 WA BRAR 75 20, o] DASE Sk 20 I A e AR s
Fed i, HRSLP= AL TR 32 B R e, 2
I B AR PR ) 7 2
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The Effects of Root-zone Restriction on Water Consumption and Fruit
Quiality of Greenhouse Muskmelon under Mulched Drip Irrigation

MENG Jian'?, LIU Shengyao®, FAN Fengcui®’, NIE Lanchun
LI Yan*, HOU Dashan®, WANG lJing?, HAN Jiangwei’

(1. College of Horticulture, Hebei Agricultural University, Baoding 071001, China; 2. Hebei Agricultural Technology Popularization
Station, Shijiazhuang 050022, China; 3. Institute of Agricultural Information and Economic, Hebei Academy of Agriculture and Forestry
Sciences, Shijiazhuang 050051, China; 4. Shijiazhuang Academy of Agriculture and Forestry Sciences, Shijiazhuang 050021, China;
5. Shijiazhuang Agriculture Technology and Popularization Center, Shijiazhuang 050051, China)

Abstract: [ Background ] Improvement in living standard has shifted the demand of people for foods from quantity to
quality. Given that roots not only anchor crops but also take up nutrients from soil to sustain crops growth, it has
been conjectured that managing root growth and development could be an effective way to improve food nutrition
while in the meantime reducing agrichemicals leaching and mitigating soil salinization in irrigated fields. Root
restriction is one of such technologies, but inappropriate root restriction could impede reproductive growth of the
crops, thereby reducing dry matter accumulation and leading to a decline in yield and food quality. Efficacy of root
restriction is thus crop-specific.l Objective 1 Taking muskmelon as an example, this paper aims to experimentally find
an optimal root zone restriction that can constraint unnecessary root growth while in the meantime improving water
use efficiency and fruit quality of the muskmelon. [ Method ] The experiment was conducted in a greenhouse and we
used the cultivar Xizhoumi 25 as the model crop. Roots were restricted to grow by placing gauze or plastic mesh at a
depth between 10~60 cm, with no root restriction as the control (CK). In each treatment, we measured the water
consumption, dry matter accumulation, yield and fruit quality of the muskmelon. [Result] Compared with the CK,
restricting root growth by the gauze mesh did not affect dry matter accumulation, yield and appearance of the fruit at
significant level, as opposed to the plastic mesh that significantly reduced dry matter accumulation, yield, transverse
and longitudinal size of the fruits, as well as fruit shape index. Placing the gauze mesh at depths of 10 cm and 20 cm
increased water use efficiency by 10.90% and 5.47% respectively, while replacing the gauze mesh by plastic mesh
increased the water use efficiency by 8.06% and 4.39% respectively. Burying either mesh too deep resulted in a
significant decrease in water use efficiency, suggesting that the depth of the root restriction mesh had an impact on
fruit nutrition. It was also found that placing the gauze mesh at depths of 10, 20 and 30 cm, or the plastic mesh at the
depths of 20, 30 and 40 cm, significantly increased the contents of soluble sugar, soluble solids and acid sugar ratio
of the fruits. [ Conclusion] For muskmelon grown in greenhouse, placing a gauze mesh at a depth between 10~20 ¢cm
to restrict its root growth did not have a significant impact on its vegetative and reproductive growth but could
effectively improve its water use efficiency and fruit quality.

Key words: muskmelon; root zone restriction; water use efficiency; fruit quality; mulched drip irrigation
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