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1.1 RIEXHEER

PEAIBAT /N 22 R A PR H 35 B 1) BN207,
BN307 F1 BN607. i+ ybig+, HE A H
SR T AL = T VB B R 2B /N 22 & Pk b 0~20
cm HHE 3, HIEAFUF RN 1.38 mg/kg, HHUR =
N 11.6 g/kg, 4% BN 0.89 mg/kg, MR 18.5
mo/kg, HEEEIEA 106 mg/kg. AAGRKET 2020 4
10 H—2021 4F 6 H 7 F 44 % £ il r R 2B B i
W R4, R 24cm, ZJKERA 17.5¢0m, 72
FEAE 335 cm. THKEAG AR, Rt (R
K% 12%) 14 kg. T 2020 4 10 f 25 Hi&Fh, 4
AR 659, HAEMN 1y, LA 1.6 9.
1.2 It

MRYE N A BB B TR KRR, 3 PR 5T B )
K, LT 4 AN EBEALEE, RN AFE R
SAREBE (CKD , BH—BAH . SO H—m. 4
TEHH—RESR P AT AR B 5 EE (WD), B —k
S M1 AR —HESR A AT TR T R (W2)
B A — AR 3T — R AT R A T E R

(W3, 1ERFE 1. BRI AR, B4
HRE 3ANEE. AT, & 3 AE 1 Ikbik
g, REMER 1~2d FRE 1A E. 456
i N s RIS KR K E, 43T 10:00—
12:00 FATHEK, FH. EFT 08:00—10:00 HATHEK.
MR E. Pn MRS E N TR T IHE
ARG BIER 1 RIEATINE .
k1 R
Table 1 Test treatment

132 =M=
TN ZSGR IR b #E  BEATLIE L 3 HRAE K,
D S R AREOR R AR R K, B P A MR IR, A
HBELERE 100 RLTEEFFRIFRIUR R (g) , RN
HEHE IR, EIUTEITEN:
PR (b :ﬁﬁﬁﬁzx%ﬁigﬁ*mﬁ% @ ()
1.3.3 SPAD il
THERTIAEKIEHIE 1 RSB REHL
EHL 6 M AR/ NZ2 Rk, (1 H] SPAD-502 45
MR (PN Il it o3 SPAD.
134 XA FARN
fH L1-6800 Y &0 (LI-COR, USA) £
BITE R RS F 09:00—11:00 MEREH Pn, F4N4b
HEHS 6 Ko
1.35 st EE A A FHHM T
{i H Handy-PEA #8434 % 7 #T4X  (Hansatech
Instrument Ltd., UKD 7ERBATE XK ST 09:00—
11:00, S iEntZ it 30 min SR f5 &4 R 0%
T2 LS8, AR EES 6 Ik, BARNEdES
MR SCHR[12] o T E HY 23R R S T LR - Plabs-
ABS/RC. DIo/RC. TRo/RC. DIo/CSm+ Sm+ Vi ¥o.
PEo~ Proo MERRUOGIRRS MIZEAH XS E B HE: Fro
Fos Fms Fioouss Faoouss Fi=Fomso & fRbniTH AL &
XFERE 2,
k2 vt gERAASFHAFHE (0-J-1-P) £HATHKX
Table 2 The chlorophyll fluorescence induced dynamics
curve (O-J-1-P) parameters and calculations

AR T I S 5

o B BT e R P
CK 75%~85% 75%~85% 75%~85%
w1 50%-~55% 50%-~55% 50%-~55%
w2 50%-~55% 75%~85% 50%-~55%
w3 50%-~55% 50%-~55% 75%~85%

1.3 $EFRNE /734

131 A4l
TN EEA b PR T BE LR A 3 BRI K,

IR R B3 AT T, TERLR R T 105 C& MR

AT 30 min J5858 75 CHLT 2 E R E, FREUET G

IFER R (@) -
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B85 J I e LR T
TRo/RC R Qa TIRER: (120 1)
DS TR 1 0 T
m RERAFERL (t=tean )
. FRIEAL I 75 OJIP 35 6% S 1 26

F=Fnm Z [0 F i A

%) 1 3 AN A AR 5

TR 7K A5 330 B P AR e

BT Qa M HAB T ZARMMER (=0 1)
FAF oA R 40 (=0 i)

Wo=TRo/ABS=[1-(Fo/F)]
9ec=ETo/ABS=gpo* o

9ro=ETo/TRo= (1-Vy) ISP A=l VS
Fr Hetb (AL BRYefE, WAt kRt
Fo /NI, T PSR RO 4 R4
Fm =(Fp) BRI, BT PSR H AT ]
F1o0us t=100 ps B2
F300us t=300 us I 5% )6, K AR/
Fy =Foms t=2 ms H"JAﬁ%, J *E/‘.E

Vop= (Fr-Fo)l(Fu-Fo)

AVop=Vop (JbHE) -Vop (CK)
WOK =(FT'FO)/(FK'FO)
Wos=(Fr-Fo)/(Fi-Fo)

AWok =Wok (ZbFE) -Weok (CK)
AWg;=Wo; (AbEE) -Wo; (CKD
L-band [(Foous-Fo)/ (F300us-Fo)]
K-band [(F3o0,s-Fo)/(Fy -Fo)]
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Fig.1 Effects of different regulated deficit irrigation treatments on SPAD value and Pn of flag leaves
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Fig.2 Effects of different regulated deficit irrigation treatments
on PSII fluorescence kinetic parameters of flag leaves of BN207,
BN307 and BN607 at the middle stage of grain filling
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* 3 TRVATEBA AR T T D EEet ppon Pou gEos Plas F Sm 89 % °h

Table 3  Effects of different regulated deficit irrigation treatments on gpo, Yo, ¢Eo, Plass and

Sm parameters of flag leaves at the middle stage of grain filling

S e RIS
®po wo PEo Plaps Sm
CK 0.79940.013Ab 0.58140.027Ab 0.46440.026Ab 2.72140.750Ab 27.31940.965Ac
w1 0.81840.005Aa 0.56440.039Ab 0.46140.035Ab 2.796+40.593Ab 23.28242.669AcC
BN207 W2 0.77840.008Ac 0.65840.026Aa 0.51240.015Aa 3.04740.202Aab 36.22643.405Ab
W3 0.78040.008Ac 0.68840.033Aa 0.53740.030Aa 4.251+1.048Aa 48.174+2.814Aa
CK 0.76940.009Ba 0.52840.036Aa 0.40640.031Ba 1.591+0.343Ba 26.10643.556Abc
BN307 w1 0.78840.015Ba 0.53740.022Aa 0.42340.015Aa 1.98340.283ABa 22.18240.217Ac
W2 0.786+0.008Aa 0.59940.067Aa 0.47140.057Aa 2.717#H.212Aa 32.79943.945Aa
W3 0.78740.019Aa 0.586+0.020Ba 0.46240.026Ba 2.48240.462Ba 30.00543.192Bab
CK 0.79040.016ABa 0.58340.042Aab 0.46040.030Aa 2.46340.417ABab 27.88343.988Aab
w1 0.76040.012Cb 0.51240.075Ab 0.38940.063Ab 1.38440.531Bc 22.68844.074Ab
BN607 W2 0.77340.009Aab 0.60940.048Aa 0.47040.032Aa 2.23640.355Abc 30.27746.018Aab
W3 0.785+0.008Aab 0.63740.033ABa 0.50040.031ABa 3.3364.774ABa 34.14143.451Ba

k4 RRATEBRA AR R T E 587+ DIo/RC. ABS/RC. TRo/RC. VA= DIo/CSm #5357
Table 4 Effects of different regulated deficit irrigation treatments on DIo/RC, ABS/RC, TRo/RC, V; and

Dlo/CSm parameters of flag leaves at the middle stage of grain filling

e i HHERRTOLSH
Dlo/RC ABS/RC TRo/RC V; Dlo/CSn
CK 0.42140.063Bb 2.08440.206Bab 1.66340.147Aa 0.41940.027Aa 459.667+25.482Aab
BN207 w1 0.38520.020Ch 2.11520.049Bab 1.73040.031Ba 0.43620.039Aa 422.333+16.563Bb
W2 0.49340.028ABa 2.22340.084Aa 1.73040.066Aa 0.34240.026Ab 497.250428.300Aa
W3 0.417+0.042Ab 1.89440.127Ab 1.47720.085Ab 0.31240.033Bb 487.333+14.012Aa
CK 0.55140.047Aa 2.38240.114Aa 1.8314).069Aa 0.47240.036Aa 465.000+18.330Aa
BN307 w1 0.465+0.040Bab 2.19140.117Ba 1.72640.099Ba 0.46320.022Aa 462.000225.710ABa
W2 0.468+0.060Bab 2.18240.205Aa 1.71440.146Aa 0.40120.067Aa 444.000432.496Ba
W3 0.45640.038Ab 2.14440.153Aa 1.68840.143Aa 0.41440.020Aa 443.333+17.098Ba
CK 0.458+0.063ABbc 2.17440.129ABb 1.716+0.068Ab 0.41740.042Aab 473.200437.205Aa
BN607 w1 0.599+40.046Aa 2.49340.069Aa 1.89440.023Aa 0.488+40.075Aa 480.000+16.971Aa
W2 0.54440.016Aab 2.39740.030Aa 1.85340.043Aa 0.39140.048Ab 490.000+23.516ABa
w3 0.42240.037Ac 1.95940.117Ac 1.53740.082Ac 0.3630.033ABb 496.333420.404Aa
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Fig.3 Effects of different regulated deficit irrigation treatments on OJIP curves in the middle stage of grain filling
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Fig.4 Effects of different regulated deficit irrigation treatments on the differential dynamic curves of

O-K and O-J standardization curves of flag leaves in the middle stage of grain filling
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Fig.5 Effects of different regulated deficit irrigation treatments on wheat biomass and yield among wheat cultivar
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Effects of Regulated Deficit Irrigation on Photosynthesis of

High-yield Dwarf Wheat Cultivar
ZHENG Mengyao, LI Haojie, WANG Wending, YANG Chenlu,
LI Yulin, AN Luchang, OU Xinggi, ZHENG Huifang”
(School of Life Science and Technoligy, Henan Institute of Science and Technology, Xinxiang 453003, China)

Abstract: [Objective] Regulated deficit irrigation is an improved irrigation technology to sustain crop production
in regions where freshwater resources are not abundant. This paper is to investigate the effect of deficit irrigation on
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photosynthesis of high-yield dwarf wheat cultivars. [Method] Pot experiments were conducted using three
high-yield dwarf wheat cultivars: Bainong 207 (BN207), Bainong 307 (BN307), and Bainong 607 (BN607). For
each cultivar, moderate regulated deficit irrigation was imposed at the seedling-winter period, jointing-beading, and
flowering-filling stages (W1), or at the seedling-winter period and middle flowering-filling stage (W2), or at
seedling-winter period and middle jointing-beading stage. The control (CK) was sufficient irrigation. In each
treatment, we measured the photosynthetic rate (Pn) and chlorophyll fluorescence kinetic parameters of the leaves.
[ Result] Compared with CK, W3 significantly increased yield, biomass, SPAD values, and photochemical activity
of all three cultivars, as opposed to W1 which reduced all these traits. The impact of the deficit irrigation on
photosynthesis varied with cultivars, with BN207 showing resistance to limitations in photosynthetic electron
transfer under long-term regulated deficit irrigation. Moderate regulated deficit irrigation at the early growth stage of
BNG607 enhanced its response to water deficit in the late growth stage. Deficit irrigation at the seedling-winter period
and jointing - heading stage increased Pn of BN307. [ Conclusion] Among the treatments we compared, W3 was
optimal for achieving both high yield and photosynthesis of the three wheat cultivars investigated in this paper.
Key words: regulated deficit irrigation; biomass; chlorophyll fluorescence kinetic parameters; OJIP curves

TR % F

(b3 47 70

Using Eddy Covariance Method to Analyze Energy Balance of

Jujube Orchard in Arid Areas
QIAO Ying, ZHANG Baihe®, QIU Kai, WANG Tengfei
( Xinjiang Institute of Technology, Aksu 843100, China)

Abstract: [Objective] Jujube is an important cash crop in the arid region in northwestern China. Understanding
energy dynamics in it is hence crucial to improving water use efficiency. This paper is to analyze the energy balance
in a jujube orchard using the eddy covariance. [Method] Flux from a jujube orchard was measured from 2018 to
2019 using the eddy covariance method. The data were used to analyze the patterns and distribution of the energy
changes, and daily variations in the thermal storage. [Result] (O Daily average energy change in net radiation,
latent heat flux, sensible heat flux, and soil heat flux exhibited a single-peaked pattern in each month, primarily
driven by net radiation changes. @ The annual 30-minute energy balance ratio in 2018 and 2019 was 73.45% and
73.11%, respectively. Incorporating the heat storage term increased the energy balance by 3.72% and 2.75% to 77.17%
and 75.86%, respectively, in 2018 and 2019. 3 The daily change in soil heat storage exhibited similar pattern
during the fertility and dormancy stage. Latent and sensible heat storage showed different patterns between fertility
and dormancy stage, while photosynthesis and canopy heat storage were zero during the dormancy stage and
displayed typical daily variation during the fertility stage. [ Conclusion] The thermal storage has a minimal
contribution to the energy balance. Thus, the energy allocation to the jujube is influenced mainly by water,
vegetation types and climate.

Key words: arid area; jujube forests; eddy covariance method; energy balance
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