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Table 1 Basic physical and chemical properties of tested soil
T2 AR 2R TSR TR TRLER THAE FH i e K
Soil layer Organic matter Total N Mineral nitrogen Available P Available K Bulk density Field capacity
/cm /g kg1 /g kg1 /mg « kg™1 /mg « kg™1 /mg « kg™! /gecm3 /%
0~20 13.41 1.18 138.0 127.1 301. 6 1.22 23. 60
20~50 7.64 0.70 73.4 68.5 135.5 1.56 21. 50

1.3 Ry

H 56 F 2013 4F 2~5 A 7 KFE4H DZ372 5 H
FEIRE AT, PN EAE G L 4 K. AE3 A 9
H.3H28H.4 H6HM4 A 13 H., LLEMAKELTE,
B 24 3b H Y6IR = BF /NG AR 1 J5 R 7 YK
B At AR R % iR (CK) , 7k RS & 20%6 & 40% 2 4
AbFR , B AE B K B 43 0 O R B K B it R & 1Y
80%6F1 60% (45 S1.S2) (£ 2), HALHESE 3 1K, R
st HHES], 3t 9 A~/NX, /NX T FR 4. 8 mX
7 m; B/NXHRAE 8 17, FEAEATEEE ATHE M 70 em J
50 cm,®¥RBE R 40 cm, B/DX 3t 136 #E.

5 2 5 A i P A S IRV K B A A B — B, o
et FA A MLABAE i 2 522 kg/hm , RAVEAE WA HL
BE(N-P, Os-K, O=8%)1 345 kg/hm? ; {L Al F & & A8,
& NP,O, K, O & &4r5H 67.67.94 kg/hm? , BAE
F B RN E A IR (N-P,O-K, O & & H 16-8-34) &
K, SO, #FAIALRE, R FH % W + 3¢ Fr B AT 8 1 7K AR
— R RS, FE A/ X A FIAEAT I BB I IF 56, DL
VAT b FEVE K Kt R . AR K E B = L%

7K RAEH
®2 H ENR B 77 &
Table 2 Design of the field experiment
e B FERRREKR A RKMKR
b7 Base fertilizer Top dressing Irrigation rate Irrigation rate
Treatments  /kg « hm—2 /kg + hm—2 at transplant  during the growth
N-P205-K2 O N-P2 O05-K2 O /m3 ¢« hm—2 /m3 ¢« hm—2
CK 67-67-94 135-45-288 292 575
S1 67-67-94 108-36-230 292 460
S2 67-67-94 81-27-173 292 345
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77 5 R A, 7 TR = 3 At /N XOR 4 5 BRAE Bk » 40 31 =2

MR 2K P BRSE APRLAE W B SR B VR RO e Ak, T
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B SR H.SO,-H. O, {HA& G, i E I KL E £
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S4E BRI A MR A B SR A PAL-1 508 00 E Y
Wi
L5 $dEatr
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HHEESKE
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Fig. 1 Changes of soil water content of the layer in 0~20 cm(a)

and 20~50 cm(b)in the different raducing water and

fertilizer treatments in solar greenhouse
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55%6~65%, THE T 4R H VIR —Fh LR T 2
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EBSZEEW, BIEU EIERE A0 00 2 6 +
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85 %6~100% K >100 % , X 7 JIRAS [] A= B 3 AN [) 7K AR 4k
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Fig. 2 The proportion of different soil moisture range of accounting for the total number of days in the growth stage of

0~20 cm(a)and 20~50 cm(b)soil layer in different reducing water and fertilizer treatments
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AT EEARIKERK,S2 MAHEMEREH S5 LR
B K B R HET , Pt S2 A B A4 VE TR B A A
RESBERET AT DR L7 SR KA L&MW
40 N eV EBEE B
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Fig. 3 Comparison of loss of available water storage in 0~50 cm
soil depth and pan evaporation of different reducing water and

fertilizer treatments in solar greenhouse
2.2 IR[FIZK ALY A BEXT /N Y IS 5305 WL 582 e
F 3 R, AR b H/N BTG JIAR L 25 0 R SEFNRF
RPN BA R B RAER B EHK
Vo FE o T R KR & A R, EK S I 25 R
x3  AEKEREAAEI/NEFEK
TFURESHRSEHENRM

Table 3 Effects of different redcuing water and fertilizer

treatments on dry matter and nutrient uptakes content of mini-watermelon

ik AFmRAR  ROER FoMH L
b\ ivA Ab ¥R Total dry Nutrient concent Nutrient uptakes concent
Organs Treatments matter content /g kg1 /kg + hm—2
of plant /kg « hm—2 N P K N P K
CK 67.29 a 19.74 2.35 12.22 1.33a 0.16a 0.82b
® S1 95.87 a 18.54 2.45 10.06 1.78a 0.23a 0.96 a
Reot S2 79.67 a 19.21 2.35 10.06 1.53a 0.19a 0.80 b
- CK 764.43 a 22.49 2.08 29.45 17.19a 1.59a 22.51 a
St 941.13 a 19.81 1.98 23.27 18.64a 1.87a 21.90 a
Stem S2 858. 88 a 19.94 2.07 22.98 17.13a 1.78 a 19.74 a
CK 1762.15a 30.21 2.10 21.08 53.23a 3.70a 37.14 a
ol St 2006.62a 30.46 2.11 17.26 61l.12a 4.24a 34.63 a
Leaf S2 1953.12a 28.92 2.10 18.21 56.49 a 4.11 a 35.57 a
. CK 3922.14a 15.70 2.41 25.74 61.59 a 9.47 a 100.96 a
%* S1 3961.07a 13.99 2.14 21.95 55.40 a 8.48 a 86.96 a
Fruit S2 3985.36a 13.68 2.08 20.99 54.52a 8.28a 83.64a
CK 651.15 a 20.81 3.67 9.81 13.55a 2.39a 6.39a
LizTA
X S1 601.14 a 19.19 3.23 10.44 11.54a 1.94a 6.27 a
Grain S2 586.95 a 18.65 3.32 10.75 10.95a 1.95a 6.3l a
CK 7167.17  108.95 12.62 98.30 146.90 17.30 167.82
Bl S1 7 605. 83 101.98 11.91 82.98 148.47 16.76 150.73
Total S2 7 463.99  100.40 11.92 82.99 140.62 16.30 146.06

T« [RIF R JE AR AR RN S AR (R Ak W) 2 53 R34 B 37K S (P>0. 05)
TR,

Note:Data with the same small letter in the same column means not significantly

different (P>0. 05). The same below.

T, AN FALPE £ 3K 2 A HE R 3948 0 78 R ; IR,
RELPERSBERGE D, Hn_FiE A VAR X ALAE , 32
HFEsBEER T/ ESNEHRE, B, B4R
IR RT3 LG H B AR AL B 433008k 20 Y611 40 %6 ,{E X
TR TC 8. 2 R
2.3 N[FZK AT ek 2 Ak 3R /N AL P IG5 8 5 J5 R R
TR F 2R A5

FH R 4 AIAT, A [R) 7K s Ak 28 /DN 76 7 I B SR B
FEEYN S2>S1>CK, B Rk 2 7 B &K, M S2 4k
HRELEHEESTEEER T SLAHEFM CK, 2/
FRE, KA LB K ER R B R R,
] Pt BB O 35 A0 8 1 VI AT Y P & B0, &
IREW , BE AR FHZ M CK b3 59. 8 kg/m® 2 5
S2 Ab3EfY 82. 8 kg/m’ , JEKFI IR T 23.0 kg/m’,
MW= & AT & B S KA RN A E, —2 U
B S2 b AR A 1 A T A

x4 TFEKERELIET/NEFEK

REFmE RAREKNAERNEMm
Table 4 Effects of different redcuing water and fertilizer

treatments on yield,quality and irrigation utilization of mini-watermelon

SRR o BARE  WRAMEER MKAIAHR
Ab¥R Total Vield Fruit Soluble sugar Irrigation
Treatments  irrigation e weight content utilization
/kg + hm~2
/m3 « hm—2 /g /g kg1 /kg+m™3
CK 867 51 880 a 13%.1a 10.7 b 59. 8
S1 752 52 395 a 1397.2 a 10.9 b 69.7
S2 637 52 716 a 1402.4 a 1.7 a 82.8

2.4 AFEAEBEHIE

oI B AV TBE £ BB TR U R AR AR XX K 43 i T
SR A [R) A0 8 3l B 55 0 1) UK 2 2R L IR PR X
G/ NP4 A B B [RIFE 7K &0 1 8K 43R 1)
S, VEWE IS A UK ERUR , DL SR (R T K e AR
XTI’ SR A I, 78 S2 A0 B A SR |l 2408
AHE EE I B K &, i S B Y R E BRI A
/NRUTE T4 A T 0T A T K R T TE K R B L R R S
VEBEHI B GR 5, LIE T MK Bl em g B,

x5 HXEBREHEREENAERER

Table 5 Irrigation index of early spring
mini-watermelon in solar greenhouse
WK EB KA T SE
EX-F ] At L o o
Irrigation quota Irrigation  Irrigation quota
Growth period Month
/m3 ¢ hm—2 frequency/d  /m3 ¢« hm—2
Hi# Seedling 2~3 150 30~35 570
FEAEA B
150 20~25
Flowering and fruit bearing
SRS A Fruit expanding 4 135 10~15
BB Ripening 4~5 — —
3 %Kik
WIS R R, R R AL P 4 K 4y AR A 3 A
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IV 0T R K B O O v ) R, SRS R & AR R
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T, BT S2 AbH 4 3K 4 78S BT B Y L B
Bivm . CK I SI A & s T L3R S K &1
K,S2 EMES HIEARKEBR KL, HERE N
PiE 2K LB 41%,

AR AL ER S /NP JTAR L 28 i SR SRR T 4 R
BRARSBHEN T B EE MW, £ CK KL &S
Rili -y 4096 (S2) , /NAL P I | B SR B AT VA M b
TERYERMER BAEERES R S ABEBES T
CK F1 S1 4h3#, K FI M CK # 59. 8 kg/m® 2R %
S2 AbFRI) 82. 8 kg/m’ . LRA HAEAK AR & TR
FIVE K FI 2R AE, S2 4B P 35 ‘BT W 0k 2 40

IR E T YR = B FE /NP4 ' #
STEBEER R 570 m®/hm®,2.3.4 F X R i FE 7K 8 55
52k 150,150,135 m®/hm’ , 3 7K & 31 43 %] & 30 ~ 35,
20~25.10~15 d,
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Effects of Reducing Water and Fertilizer on Yield, Quality of
Mini-watermelon and Soil Moisture in Solar Greenhouse

LUO Qin' ,CHEN Zhu-jun"?,LEI Jin-fan® ,LIU Ya-li' ,ZHOU Jian-bin'"*
(1. College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100; 2. Key Laboratory of Plant
Nutrition and the Agri- Environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100; 3. Yangling Agricultural
Technology Extension Station, Yangling,Shaanxi 712100)

Abstract ; With soil moistune in solar greenhouse as research object, with ‘Qianding No. 1’ mini-watermelon as material,a
field trial was conducted, the effects of different water and fertilizer treatments (CK, Conventional treatment, and two
water and fertilizer saving treatments,i. e. ,reducing 20% and 40% of water and fertilizer rates in comparison with CK)
on nutrient absorption, yield,quality of early spring mini-watermelon,and continuously moisture dynamic changes in 0~
20 cm and 20 ~50 cm soil layers were monitored by tension meter at a solar greenhouse in Yangling, Shaanxi were
studied. The results showed that the soil relative water content was above 70% in 0~50 cm soil layer in the different
treatments throughout the whole growing period of mini-watermelon,indicating the water supply was adequate. The soil
water content in 0~20 cm and 20~50 cm soil layer of conventional and 20% water and fertilizer saving treatments
reached or exceeded field capacity in transplanting and seedling stages,indicating the excessive irrigation problems. The
irrigation amount of 40% water and fertilizer saving treatment was close to soil available water-storage loss, which was

41% canopy water evaporation of mini-watermelon. Compared to the conventional irrigation, reducing the water and
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1 #MRS5F*
L1 Rtk

BRI (Cucumis melo) FHF T,

BIEE AR NLERE + FR : Yp=1:2:4",
B&¥45,pH 7. 5,EC 0. 55 mS/ cm, M3 A 47. 5 mg/kg,
B 1. 7 mg/ kg, BALHR 65 mg/keg, MR/ N E S
4 X4 BI5CHE, HR-337 BUGERK AL, g LR A
PR E] A 75 LI-6400 J6 & 4E MY, 32 E LI-COR A H]
HrE,
L2 RErk

HRITF 2013 4F 3~6 H 7E 7o M Bl & A1 77 BT & F
IRFE/NX Y HIGIR = AT, IR E LR W P 57, /e
K. R AP E] b E i E] 10:00~18:00, % P FF
BEIREE(1042) ~(25+£2)°C , MXFREE 60% ., F JRFhF
THE®H BMERETFTEER L. P RAE I
AT, i 5 AR R RK & 205 5 i K ke
JKEHY 20% (T1).40% (T2).60% (T3).80% ('T4) F
100%6(T5) . R FARRE B hl Rk & , B R #4T 6 Wl &
#7435 S At B AT ] 8:00,10:00,12:00,14:00,16:00

fertilizer rates did not decreased significantly the nutrient uptakes of mini-watermelon among the different treatments,

however,it increased the yield of mini-watermelon. 40% water and fertilizer saving treatment increased the soluble sugar

content of mini-watermelon,and the irrigation use efficiency increased from 59. 8 kg/m® to 82. 8 kg/m®. The appropriate

irrigation quota was 570 m®/hm? for the local spring mini-watermelon according to this experiment.

Key words: solar greenhouse ; mini-watermelon;soil moisture conditions;yield;irrigation schedule
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