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Abstract 

In 1996, China launched a program to breed super rice or super hybrid rice by combining inter sub specific heterocyst 

with ideal plant types. Today, approximately 80 super rice varieties have been released and some of them show high 

grain yields of 12–21 t/hm2 in field experiments. The main reasons for the high yields of super rice varieties, compared 

with those of conventional varieties, can be summarized as follows: more spikelets per panicle and larger sink size 

(number of spikelet per square meter); larger leaf area index, longer duration of green leaf, greater photosynthetic rate, 

higher lodging resistance, greater dry matter accumulation before the heading stage, greater remobilization of pre- 

stored carbohydrates from stems and leaves to grains during the grain-filling period; and larger root system and greater 

root activity. 
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Introduction 

Rice is preponderantly made on granger family farms within 

the tropics and important yield gaps exist, notably in continent. 

Agro ecological intensification of granger rice production, together 

with compatible sorts of property intensification and climate good 

agriculture, square measure desperately required as a way to extend 

yields whereas avoiding the maximum amount as doable negative 

environmental externalities and enhancing the ability of food systems 

to global climate change. Desegregation helpful trees with annul 

crop production is progressively advocated as an agro ecological 

intensification choice that might scale back dependency on external 

inputs like mineral fertilizers. In general, rice is a smaller amount 

typically discovered in AN agroforestry context than alternative tropical 

annual crops [1]. this is often partially as a result of rice may be a notably 

weak contestant creating it less appropriate to be intercropped with 

taller and additional competitive species, and partially as a result of rice 

is usually gave the impression to be related to flooded and anaerobic soil 

conditions, that square measure less favourable for several tree species 

but, rice may be a versatile crop that’s big in several environments, 

preponderantly irrigated and rain fed lowlands and rained uplands. 

Upland environments square measure characterized by free-draining 

soils that square measure appropriate for a far wider varies of tree 

species than the water-logged soils of the ‘lowlands’. Additionally, 

crop-, tree- and soil-management practices might address a number 

of the environmental constraints to tree growth within the lowlands. 

Given these potential advantages and risks of desegregation trees 

across the vary of contexts during which rice is big, there’s a direct have 

to be compelled to evaluate what info is on the market regarding trees 

in granger rice production systems within the tropics and that practices 

touching on a category of practices wherever trees (referring to any or 

all woody perennials, so together with shrubs) move with agriculture 

at field, farm or landscape scale within the short-, medium or long- 

run. On three Nov 2010, a scientific search was conducted in net of 

Science, mistreatment the search terms Rice OR “Oryza sativa” OR 

“O. sativa” OR “Oryza glaberrima” OR “O. glaberrima” combined 

tree* OR agroforestry, as topic, or combined with (3) Agroforestry 

Systems, as publication name. The search output was then refined to 

the net of Science class “Agronomy” and document kind “Article”. 

Additionally, annual reports and strategic plans of Africa Rice 

(WARDA before 2009), over the period of time 1970–2009, were 

reviewed to see the role of trees and agroforestry in rice analysis and 

development in continent. The Web of Science literature search yielded 

eighty one Science Citation Indexed (SCI) studies. An extra eighteen 

relevant analysis papers (all completely SCI) were found through a 

scientific review of the references cited by these eighty one. Studies 

on conservation agriculture mistreatment woody perennial species 

(e.g. Stylosanthes spp.) were excluded as a result of the concerned 

variety of alternative outstanding elements, like no-till, which might 

complicate analyses and comparisons. The whole range of relevant 

analysis papers on rice agroforestry was, therefore, 99. The on top of 

systematic review approach, whereas specific doesn’t preclude the 

existence of relevant papers that weren’t known [3]. Agroforestry 

practices and tree species reported in these ninety nine sources were 

reviewed and twelve of the sources were deemed less relevant for the 

present paper as they weren’t coverage on improved rice analysed. 

Seasonal rice yield was the sole live reported wide enough to permit 

for a quantitative comparison across an oversized range of studies. 

The quantity of studies documenting economic advantages was 

restricted and these studies used completely different methodologies, 

indicators and expressions, therefore these advantages were reported 

and tree species square measure most compatible, particularly for    

continent, wherever yield gaps square measure largest and property 

intensification ways square measure most required [2]. This review is 

a component of the Special Issue on property productivity sweetening 

of rice-based farming systems in continent, fifty years when the 

institution of the continent Rice Centre, presenting the present state of 

rice scientific discipline analysis on the continent and determinant the 

approach forward. 

Literature 

A systematic literature search was done to spot relevant sources 

from that info on the mixing of trees in rice production systems was 

extracted. We tend to adopt a scale-neutral definition of agroforestry, 
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on independent basis. All alternative criteria relevant for assessing the 

performance of agroforestry practices, were additional qualitatively 

mentioned as perform of what was reported within the literature. 

Reported proof of advantages and disadvantages of tree species and 

agroforestry practices is summarised. 

1. Hedgerow alley-cropping 

In the fencing observe rice is big within the alleys between 

hedgerows composed of (single or multiple) tree species. Alley 

areas could vary however square the breadths of the hedge measure 

sometimes. Within the reviewed fencing rice alley-cropping studies, 

the common distance between hedgerows is four.8 m (median: 5; 

range: 4–6 m). The common age of fencing trees at the primary rice 

yield assessment is twenty.5 months (median: 20; range: five–40) [4]. 

fencing is also related to a spread of management practices including: 

fencing pruning, wherever cropped biomass are often used as mulch; 

and cropping practices together with crop rotations, that end in either 

additional concurrent or ordered interactions between the fencing and 

therefore the annual crop. This observes is restricted to rain upland rice 

systems. 

2. Rice – tree intercropping 

The Intercrop observes involves rice – tree intercropping wherever 

trees square measure planted in regular arrangements (excluding 

hedgerows). During this observe, trees square measure for many years 

and rice is grown in between, with or while not alternative annual crops 

in rotation. within the reviewed rice - tree intercropping studies the 

common age of the trees at the primary rice yield assessments is twenty 

nine.4 months (median: 28; range: 5–52). The common tree density is 

2766 trees ha−1 (median: 1250; range: 100–12,346). 

The taungya reclamation technique may be a well-known example 

of intercropping, during which cleared land is replanted with fascinating 

trees that square measure intercropped for the primary few years of 

tree growth with food crops [5]. Taungya practices that embody upland 

rice, teak trees agronomical advantages and challenges tree. 

3. Rice Integration 

The benefits reported from integrating trees with rice production 

are numerous and diverse. Apart from rice yields and products derived 

from trees (e.g., fodder, timber, oil, fuel wood, fruits, nuts and silk; 

mostly derived from practices categorised as Hedgerow, Intercrop 

and Dispersed), a key benefit of agroforestry that was often mentioned 

was the increase in soil nitrogen content, resulting from biological N-

fixation associated with leguminous tree species. While this was 

observed across agroforestry practices, it is most explicitly reported 

following the Biomass, S Fallow and Pre-Rice practices. Positive effects 

of trees, in particular for soil N and C, have been reported for a great 

number of tree species reviewed, and across agroforestry but this 

may require careful tree and crop residue management to avoid net 

nutrient outflows, in particular for soil P, as well as additional fertilizer 

application [6]. 

4. Economic Benefits of Tree – Rice Integration 

The benefits reported from integration trees with rice production 

area unit varied and numerous. Excluding rice yields and merchandise 

derived from trees (e.g., fodder, timber, oil, fuel wood, fruits, bats and 

silk; principally derived from practices classified as hedge, Intercrop 

and Dispersed), a key good thing about agroforestry that was usually 

mentioned was the rise in soil atomic number content, ensuing from 

biological N-fixation related to herb tree species [7]. Whereas this was 
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ascertained across agroforestry practices, it most expressly reported 

following the Biomass, S Fallow and Pre-Rice practices. Positive effects 

of trees, particularly for soil N and C, are reported for an excellent 

range of tree species reviewed, and across agroforestry however this 

might need careful tree and crop residue management to avoid internet 

nutrient outflows, particularly for soil P, likewise as further fertiliser 

application. 

Discussion 

In line with the theme of the Special Issue on property productivity 

improvement of rice-based farming systems in continent, the 

discussion below can target the opportunities and preconditions for 

integration trees with rice production in continent, with a spotlight on 

rice yield edges and risks. 

The Biomass follow and therefore the Pre-Rice follow resulted 

within the most convincing and consistent yield enhancements. Yield 

effects from these practices area unit smaller however less variable with 

chemical than while not. These solutions (Biomass, Pre-Rice) profit 

rice yield through enhancements in soil atomic number 7 and soil 

organic matter. Concerning the S Fallow follow in uplands, wherever 

a tree (or perennial shrub) is commonly (relay) intercropped with the 

rice and allowed to grow throughout the subsequent off-season, the 

precise follow and temporal order matters within the assessment of 

effects on rice yield. Throughout the stages before the fallow, once the 

fallow species is commonly relay seeded into the rice, the rice yields 

area unit principally reduced thanks to competition. However, rice 

yields obtained once the improved fallow amount, area unit principally 

more than with the continual monocarp follow. The S Fallow follow 

conjointly improves soil fertility, particularly soil atomic 7 content, 

and weed management together with suppression of the parasitic, that 

presence in rice systems looks restricted to continent [8]. In hedge 

practices, the proof is a smaller amount convincing and yield effects 

area unit probably overestimated as most studies weren’t express on 

whether or not yield estimates were together with or excluding the 

expanse occupied by the hedge itself. Tree septum and Gmelina arborea 

were the foremost appropriate tree species for this follow. The restricted 

range Intercrop studies reliable rice yield knowledge not enable us to 

draw robust conclusions on this follow and none of those Intercrop 

studies were worn out continent. Studies on the distributed follow 

didn’t gift comparative rice yields however could also be engaging for 

farmers owing to the merchandise and services derived from the trees. 

tree Nilotic was a stimulating species during this context, not solely 

owing to the advantages it provides however conjointly as a result of it’s  

perceived as straightforward to manage (because it’s self-generating), 

sturdy and wide all-mains, because it will face up to extraordinarily 

dry environments and endure floods. These traits build the species 

appropriate for integration in varied rice production systems and 

growing environments [9]. 

Conclusion 

A wide vary of woody perennial species enumeration 204 in total, 

remarked here as trees, are integrated with rice production round 

the world in six differing kinds of improved agroforestry practices, 

involving completely different levels of interaction amongst trees and 

rice in time and house. Reports on surviving rice agroforestry practices 

area unit preponderantly from Asia. Deliberate integration of trees with 

rice production in continent is a smaller amount of times ascertained 

and delineated in peer-reviewed sources. 
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